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Original Articles 


‘““STRESSES’”’ AND HYPERSENSITIVITY 
EFFECT OF ADRENALECTOMY IN THE GUINEA PIG ON ASTHMA FROM ANTIGEN AND 
HIsTtAMINE AEROSOLS AND ON ITs INHIBITION BY A NONSPECIFIC SUBSTANCE, 
SopiuM NUCLEATE 


CARLOS BeNAIM, M.D.,* SAMUEL M. FEINBERG, M.D., AND 
Lupwic A. STERNBERGER, M.D., Curcaco, ILL. 


F IS a common clinical observation that acute infections, with and without 
fever, produce remissions of varying duration in persistent allergic mani- 
festations. The relief from asthma and other allergic conditions is frequently 
greater than that obtained by long-term specific desensitization. Such re- 
missions may be initiated by a number of other circumstances, commonly 
classed as ‘‘stresses,’’? such as major surgery, traumatie shock, nervous shock, 
icterus, vomiting, diarrhea, or pregnancy. It is not known whether all these 
conditions operate by the same mechanism. 

In 1931 we reported! on the results of the treatment of intractable asthma 
with fever produced by diathermy. Although relief was obtained for short 
periods of time in most patients, we realized that fever therapy alone was not 
a satisfactory answer to our problem. We were aware also that, although 
over decades various forms of nonspecific therapy had been advocated in the 
treatment of allergy, their efficacy was debatable and their basis was usually 
empiric. We decided several years ago, therefore, that a plan of systematic 
research, largely in the laboratory and on experimental animals, would be 
required to learn about mechanisms involved in such remissions. 

Our efforts to inhibit anaphylactic shock in the guinea pig by pretreatment 
with ‘‘stress’’ procedures, such as abscess or fever, failed. When cortisone and 
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ACTH? also failed to protect the guinea pig against anaphylactic death, in 
spite of significant relief obtained with these hormones in human asthma, we 
realized that anaphylactic death in the guinea pig and asthma or other allergy 
in man are not comparable. Either of two possible major differences could 
explain this phenomenon: (1) man and guinea pig may be qualitatively 
different in their response or (2) the responses we are comparing are quantita- 
tively different. When asthma or hay fever in man is relieved by an acute 
infection, one does not prevent imminent death from these allergies. Indeed, 
there is ample evidence that an acute infection or any other stress or any other 
medication fails to prevent acute, severe allergic responses in man, such as 
anaphylactic reaction from penicillin or horse serum. Therefore, a method 6f 
response in the guinea pig was sought which would more closely resemble 
clinical conditions in man, The method finally adopted was the production of 
asthma in the passively sensitized guinea pig by an aerosol of crystallized egg 
albumin. With this method, it was found that cortisone and ACTH produced 
a significant inhibiting effect. It was found, further, that such asthma in the 
guinea pig could be inhibited or modified by pretreatment procedures,* such 
as the production of a sterile abscess, the injection of human serum, yeast 
suspension, sodium nucleate, adenosine triphosphate, and adenosine diphos- 
phate. 

The question arising next was: How is this inhibition mediated? In line 

with current concepts of the effect of ‘‘stresses’’ on the pituitary-adrenal axis, 
it was obvious that the first question that needed to be considered was the 
role of the adrenals. This could be examined by observing the effect of these 
inhibiting procedures on adrenal function, such as ascorbic acid content, 
leukocyte response, ACTH assay, blood or urinary corticoids, or a number of 
other effects. We realized, however, that no matter what the results of such 
findings, it would not prove that these functional changes have anything to do 
with the mechanism of inhibition of asthma by nonspecific procedures. On the 
other hand, the interpretation of the effect of these inhibiting procedures on 
adrenalectomized animals could leave very little room for doubt. 


PROCEDURES AND RESULTS 


Adrenalectomy.—Bilateral adrenalectomy in the guinea pig is a formidable 
procedure because of anatomic difficulties and because of difficulty of survival 
without adrenals. Many animals were lost before surgical technique was 
mastered and before the most appropriate ancillary measures were adopted. 
In the course of these trials and experiments, more than 200 animals were 
subjected to bilateral adrenalectomy. The right adrenal is closely attached to 
the inferior vena cava and to the liver and, in removing this gland, serious 
hemorrhage is difficult to avoid. We also believe that we lost animals in our 
early experiments because we used too large doses of cortisone, DOCA, or 
adrenocortical extract. Our attempts to perform experiments a long time 
after adrenalectomy also resulted in deaths in most animals, thus delaying our 
final experimental results, These experiences are at variance with those of 
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some other workers,” ° who claimed that adrenalectomized guinea pigs survive 
for a long time when given either DOCA or supplementary salt solution. Even 
with our final procedure, the mortality rate was still high. 

The procedure finally adopted was as follows: The right adrenal was re- 
moved first and the left one was removed five to eighteen days later. One 
milligram of DOCA, intramuscularly, was given forty-eight and twenty-four 
hours prior to removal of the second adrenal. A few minutes before the 
second operation, 2 mg. of DOCA was administered. The day after the opera- 
tion, and thirty hours before challenge, 1 mg. of DOCA was administered. The 
animal was passively sensitized with guinea pig antiegg albumin serum, as @ 
rule, several hours before the second adrenalectomy. It was exposed forty- 
eight hours later to the aerosol of crystalline egg albumin. Sodium nucleate, 
shown in previous experiments to be a substance which inhibits or modifies the 
asthma response, was injected intramuscularly twenty-one and four hours 
prior to exposure to the antigen aerosol. 


Standardization of Serum.—Serum was obtained from a number of guinea 
pigs which had been sensitized by two simultaneous intramuscular injections, 
each containing 10 mg. of crystallized egg albumin in Freund’s complete 
adjuvants.’ The guinea pigs were bled by cardiac puncture seven weeks later, 
and weekly subsequently. The sera were pooled and, after addition of 
Merthiolate to 1:10,000, sterilized by Seitz filtration. Groups of animals were 
given an intravenous injection of antiserum in varying amounts. Forty-eight 
hours later the animals were placed in an aerosol obtained from a 0.2 per cent 
solution of erystallized egg albumin at a pressure of 6 pounds. The end point 


TABLE I. STANDARDIZATION OF SERUM 1235 (97ug Ab N./ml.) 








MILLILITERS 
PER KILO- 
GRAM ANTI- 

SERUM INTRA- 





VENOUSLY 0.5 0.25 0.125 0.0625 0.0312 
Individual 1/25” 55” 55” 45” 135” 1/10” 10’ 3’ =:10’ 530” 
end points 1/20" 55” 60” 50” 1/30” 1’ 6’ 8’ 10’ 10’ 


105” 40” 35" 20” 16” 
45” 130” 





uty y 
oO 3 
A | 1/45” 
Mean (6 animals) (6 animals) (14 animals) (4 animals) (4 animals) 
1/03” 56” 115” 6/45” 8'52” 





was considered to be coughing or gasping followed by dyspnea. The amount 
of antiserum selected for future experiments was the smallest quantity which 
gave an end point close to two minutes. With Pool 1235, for example, this 
was 0.125 ml. per kilogram, while with Pool 1102 this was 0.25 ml. per kilo- 
gram. Table I shows an example of one of these experiments, indicating the 
time of the individual responses and their mean. 


Standardization of Histamine Response—An aerosol of histamine was 
employed to determine the sensitivity of the bronchi of animals to be used for 
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antigen experiments, as well as to compare the effect of the various procedures 
with that obtained by an antigen aerosol. Here the desired end point was 
also under two minutes. An occasional animal was not very sensitive to 
histamine; such an animal was discarded. Table II represents such a standardiza- 
tion. It is evident that, for the conditions of our experiments, the 0.2 mg. 
per milliliter was the weakest solution producing the desired range of response, 
A much stronger aerosol might mask a moderate inhibiting effect. A weaker 
aerosol would make some of the control animals insufficiently reactive so that 
an inhibiting effect in the experimental group could not be easily ascertained. 


TABLE IT. STANDARDIZATION OF HISTAMINE AEROSOL IN GUINEA PIGS 














HISTA- 
MINE 
CONCEN- 0.1 MG. 0.2 MG. 0.25 MG. 0.3 MG. 
TRATION PER MILLILITER PER MILLILITER PER MILLILITER PER MILLILITER 
Individual 7/15” 5’ 1’ 2/10” 1/20” 1°10” 40” Siig 30” 40” 45” = 25" 
end 40” 16 4’ lg 50” 1” 45” 1/05” 30” 30” 45” 30” 
points 50” 120" 1/05” 45” 1/05” 40” 45” 40” 30” 86°35" 
M20" 25" way” oo 45” 50” 
1/10” 25" 1735” 45” 40” lI’ 
55” 40” 45” ae 1’20” 45” 
1/10” 40” 1/05” ao” 45” 1/10” 
1/20” 1°10” 45°" 130” 30” 
1720” 1°60” 50” 
50” 150" 1°45” 
1’05” 50” 1/30” 
Mia” 120” 
Mean 3/45” 1/09” 48” ao 
Range 40” to 10’ 25” to 2/10” 30” to 1/30” on’ to 45"" 


(8 animals) (35 animals) (23 animals) (8 animals) 





Effect of Sham Adrenalectomy on Response to Histamine Aerosol.—Two 
complete bilateral operations were done, five days apart, traumatizing tissue 
but without removing the adrenals. As seen in Tables III and IV, such a 
major operation did not have any appreciable inhibiting effect on the asthma 
produced by an antigen or histamine aerosol when the animals were challenged 
one to seven days after the operation. 


Effect of Injection of Sodium Nucleate Intramuscularly on Asthma From 
Antigen and Histamine Aerosols.—Injection of sodium nucleate was selected as 
the nonspecific procedure to be used in the present experiments. Although 


TABLE IIT. Errect oF SHAM ADRENALECTOMY ON RESPONSE TO ANTIGEN AEROSOL 











TIME OF 
CHALLENGE 
AFTER SURGERY 2 DAYS 3 DAYS | 5 DAYS 7 DAYS 
Individual end 225" 2° 1’40” = -1’40” 2° 1’45” 2/05" = 140” 
points 10’ 155” 4/20” 4’40” 1'05” 2? 


115” ~=—-:1’30” 
215” 1°15” 
60” 1/15” 
1°30" sh" 
Mean (12 animals) (3 animals) (3 animals) (4 animals) 
2'14” 2’33” 2'48” 1’42” 




















M 
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TABLE LV. EFFECT OF SHAM ADRENALECTOMY ON RESPONSE OF HISTAMINE AEROSOL 























aa sup DAY 0 | ] | 2 | 3 | 5 7 
= FIRST | | SECOND 
SHAM | SHAM 
PRIOR TO ADRENAL- 1 DAY | 2 DAYS 3 DAYS ADRENAL- 7 DAYS 
SURGERY ECTOMY | AFTER | AFTER AFTER | ECTOMY AFTER 
40" 40" 2457 «655% 240") «650° S30" V0" VIS” 2°35” 
45" 110" 45" 25% 45° Sa" 60” 105” V3" 3845" 
Individual 40” 1'05” 1’45" 1°30” 92° 55” 2° 50” 60” 1/15” 
end 110” 20” Te a a gs 1'30" 35” 
points 35° 30° 40” 45” 457 30° 50” 25” 
co” Os 2a” VY20"° 25° V4e" 30° 20" 40" 
on” Pig~ 30" 8 45” ga” «6F'30" =61'20" 150" 
An 3a" 45° 30° 6" 30" 40” 20” 
— (16 (16 (16 (16 (8 
animals ) animals ) animals ) animals ) animals ) 
Mean 49” 57” 1/01” 1'07” 1/16” 





the results of the effect of sodium nucleate had been previously reported,' 
these experiments were repeated for the purpose of establishing new data. 
Table V represents the findings of such a typical experiment. Before the 
experiment, all animals were tested with a histamine aerosol and were found 
to be reactive. Out of a group of eight passively sensitized animals receiving 
normal saline instead of sodium nucleate, seven developed asthma in less than 
two minutes and only one required as long as three minutes and thirty 
seconds, the mean reaction time being one minute and twenty-five seconds. 
On the other hand, in a group of fifteen animals receiving sodium nucleate 
intramuscularly, only one animal reacted in as short a time as two minutes 
and thirty seconds from the antigen aerosol and seven animals could stay in 
the chamber ten minutes or longer. Although the figure of ten minutes was 
the maximum used for the sake of computing the mean of seven minutes, eleven 
seconds, the animals that could tolerate a ten-minute exposure could stay in 
the aerosol practically indefinitely. 


TABLE V. EFFECT OF SODIUM NUCLEATE ON ASTHMA IN GUINEA PIGS INDUCED BY AEROSOLS 
OF EaG ALBUMIN 




















SALINE (CONTROLS) | SODIUM NUCLEATE 
‘ 115” 1’30” 10’ 10’ 8’30” 3’ 
Individual end 1/20” 3/30” 10’ 2/30” 10’ 5’30” 
points 55” 1/05” 10’ 3/50” 2'40” 10’ 
40” 1’05” 510” 630” 10’ 
(8 animals ) (15 animals) 
Mean 1/25” (ig 3 
Preinjection mean Preinjection mean histamine response: 
histamine response: 1’04” 
60” 





In similar experiments on the effect of sodium nucleate on the histamine 
aerosol response, no significant influence could be noted. As will be seen from 
Table VI, the histamine aerosol reacting times before injection, after injection 
with saline, and after injection with sodium nucleate were not significantly 
different. In the group receiving sodium nucleate, only one animal took as 
long as six minutes to react. 
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TABLE VI. ErrecT or SopluM NUCLEATE ON ASTHMA IN GUINEA PIGS INDUCED BY AEROSOLS 
OF HISTAMINE 

















| SALINE (CONTROLS) | SODIUM NUCLEATE 
55” 105” 1’40” 1’25” 50” 1'45” 
Individual end 40” 1'05” 1’40” 130” 130” 2'45" 
points 1’35” 1’45” 1'40” 6’ 25” 205" 
15” 1’20” 60” 1’/10” 105” oO 
(8 animals) (16 animals ) 
Mean 112” 1'47” 
Preinjection mean Preinjection mean histamine response: 
histamine response: 102” 
1’07” 





Influence of Bilateral Adrenalectomy on Sensitivity of the Guinea Pig to 
Antigen and Histamine Aerosols.—It is generally believed that adrenalectomized 
animals become much more sensitive to various stimuli, including histamine 
and anaphylactic challenge. This has been demonstrated quite frequently in 
the mouse and rat.* If a markedly increased sensitivity to histamine or antigen 


TABLE VII, EFFECT OF BILATERAL ADRENALECTOMY ON RESPONSE TO ANTIGEN AEROSOL 




















REACTION TIME IN ANIMALS REACTION TIME IN ANIMALS 
RECEIVING NORMAL SALINE RECEIVING SODIUM NUCLEATE 
3’05” 2’ 60” 4’ 5/15” 7/10" 
Individual end 105” 3’ 3/30” 10’ 9’ 10’ 
points 2/15” 1’45” 4’ 2/30” 60” 10’ 
1’30” 2'05” 9'30” 6/10” 715” 
9145" 3’30” 1/20” 1/15” 6’ 
(15 animals ) (13 animals ) 
Mean 2/90" 607" 
Presurgery mean histamine Presurgery mean histamine 
response: 1'10” response: 1'45’” 





prevailed in the adrenalectomized guinea pig, it would be desirable that a 
lesser challenge be used in order to compare it with the possible modifying 
effect of sodium nucleate. It was rather surprising, therefore, that we could 
not find an alteration of the response to antigen. Adrenalectomy had no effect 
on the sensitivity of guinea pigs to histamine aerosol. These findings are 
listed in the left-hand columns of Tables VII and VIII. 


Inhibiting Effect of Sodium Nucleate on the Asthma From Antigen and 
Histamine Aerosols in the Adrenalectomized Guinea Pig.—The effect of pretreat- 


TABLE VIII. Errect or BILATERAL ADRENALECTOMY ON RESPONSE TO HISTAMINE AEROSOL 








REACTION TIME IN 








REACTION TIME IN ANIMALS ANIMALS RECEIVING 
| RECEIVING NORMAL SALINE SODIUM NUCLEATE 
1’20” Ad a Sig’ 1/10” 
1'55”" 145” 9°40” ofan oto” 
Individual end 1’15” 1/10” 50” 10’ 1'45” 
points 1’20” 2/30” 25” 2’05” 
2/50” 35” 115” 
(13 animals) (9 animals) 
Mean 1°49” 2/38" 





Presurgery mean histamine response: Presurgery mean _hista- 
1'10” mine response: 1’09” 





SETA 














Ei, EPO 





BENAIM ET AL.: ‘‘STRESS’’ AND HYPERSENSITIVITY 487 


ment with sodium nucleate in the adrenalectomized animals is compared also 
in Table VII with those receiving normal saline. Only two animals out of 
the thirteen treated with sodium nucleate reacted in four minutes or less, 
while three animals could tolerate the antigen ten minutes or longer. The 
results indicate that, in the absence of the adrenals, sodium nucleate still 
produces an inhibiting effect on the asthma induced by an antigen aerosol. 
Sodium nucleate had a decided effect in delaying the asthma from histamine 
aerosol in only one animal out of nine. These findings are illustrated in Table 
VIII. A summary of the results in all final experiments is listed in Table IX. 


TABLE TX. SUMMARY OF RESULTS 
































ne HISTAMINE AEROSOL ANTIGEN AEROSOL 
NUMBER NUMBER 
EXPERIMENTAL OF MEAN OF MEAN 
GROUP ANIMALS TIME RANGE ANIMALS TIME RANGE 

Normal con- 35 1/09” 25” to 2/10” 10 aa" 1'05” to 3'30” 

trols 
Sodium nu- 16 wae" 25” to 6’ 15 7/11” 2’30” to 10’+ 

cleate 
Sham surgery 16 1’01” 20” to 2'40” 12 2’14” 35” to 2/25” 
Adrenalectomy 13 1'42” 35” to 2’50” 15 2'20" 1’ to 4’ 
Adrenalectomy 9 2/38” 25” to 10’+ 13 607” —s 1’ to 10’+ 

+ 

Sodium 

nucleate 

DISCUSSION 


The experiments demonstrate that sodium nucleate injections in the 
guinea pig modify the asthma produced by aerosols of antigens by means 
other than pituitary-adrenal stimulation. This finding, if applied literally in 
the interpretation of all ‘‘stresses’’ and all animals. including man, would 
modify our present concept of the mechanism of ‘‘stress’’ effects. Whether 
this is true of other so-called ‘‘stresses,’’ which we have previously shown to 
be inhibitors of such asthma, or whether it is true of other nonspecific pro- 
cedures not yet reported, remains to be investigated. It is also important to 
extend investigations to other animals and possibly to man. Some of these 
studies are now in progress. 

While the use of DOCA complicates the experiments somewhat, it should 
be noted that, although DOCA was administered to all the adrenalectomized 
animals, the inhibiting effect was evident only in those that received sodium 
nucleate. Unoperated and sham adrenalectomized animals also failed to be 
influenced by the same dose of DOCA. 

The effect of sodium nucleate injection on the response to histamine 
aerosol remains open to some question. The results in the present series indi- 
eate that the asthma might be modified only in an occasional animal. Other 
experiments in the past had indicated a greater effect. At present we are 
planning ways and means to resolve these discrepancies. The final answer to 
this question is a basic one, since it can help to delineate the possible mech- 
anisms involved in this kind of “stress.” If sodium nucleate would modify the 
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response to both histamine and antigen aerosol, it would be inferred that the 
inhibiting action of sodium nucleate is on the reacting tissue. If, on the other 
hand, the response to the histamine aerosol were unaffected by the sodium 
nucleate, it would signify that the reacting tissue has not been altered. The 
inference would be that there has been interference with the availability of 
active histamine or other active substance liberated by the antigen-antibody 
reaction. This could be due to such factors as more rapid destruction of 
liberated histamine by an increase of histamine-degrading enzymes, or to other 
means of modifying the metabolism of histamine or other mediators producing 
asthma. 

The present experiments indicate further that the adrenalectomized guinea 
pig does not become more sensitive to histamine or antigen response. Amounts 
of antiserum smaller than those used in nonadrenalectomized animals failed to 
sensitize sufficiently for a good response with the antigen. Since these results 
are at variance with the general concept of the effects of adrenalectomy in 
other species, our findings require closer scrutiny. Due to the great difficulty 
in obtaining a sufficient number of adrenalectomized animals for our basic 
experiments, we used only the dose of antigen employed in the control experi- 
ments. It is possible that a greater sensitivity in these animals might have 
become evident if we had been able to obtain a maximum response with 
smaller doses of antigen. The lower mean time after sodium nucleate in- 
jections in adrenalectomized animals as compared with the unoperated ani- 
mals, might also be due to the fact that the adrenalectomized animals may be 
more sensitive to begin with. It is interesting to record that sodium nucleate 
was much more toxic to the guinea pigs after adrenalectomy. 

The failure of an exploratory operation to inhibit asthma in the guinea 
pig differs from the effect of major surgery in man. Possibly this is an indica- 
tion that the guinea pig asthma method of assay is a more severe test of 
inhibiting effect than that of clinical allergy in man. One might also con- 
sider the possibility that psychic factors in surgery might be a greater ‘‘stress’’ 
than the surgery itself. 


SUMMARY 


1. The modifying effect of sodium nucleate injections on asthma in the 
guinea pig produced by antigen aerosols has been confirmed. 

2. A similar inhibiting effect in asthma produced by a histamine aerosol 
is questionable. It is possible that sodium nucleate does not alter tissue 
sensitivity to histamine, but perhaps interferes with the availability of the 
histamine or other mediator released in the antigen-antibody reaction. 

3. Bilateral adrenalectomy does not appear to increase the sensitivity of 
the guinea pig to either an antigen or histamine aerosol. 

4. The absence of adrenals in the guinea pig does not prevent the inhibit- 
ing effect from asthma produced by sodium nucleate. It is concluded that 
such a ‘‘stress’’ is not mediated by pituitary adrenocortical stimulation. 








EIR 
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5. It is emphasized that the preceding findings apply to one ‘‘stress,’’ 


sodium nucleate, and to one animal, the guinea pig. Whether similar results 
will be obtained with other stresses and in other species, including man, will 
be the subject of further investigation. 
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STUDIES IN PULMONARY VENTILATORY FUNCTION 


I. Virau Capacity, First ONE-SECOND CAPACITY, AND Forcep RESPIRATORY 
CURVES IN PATIENTS WITH ASTHMA: COMPARATIVE EVALUATION OF METHODS 


JEAN Roy, M.D.,* H. BEEcHER Cuapin, M.D., AND JEAN Favre, M.D.,** 
New York, N. Y. 


HE vital capacity, or measurement of the total amount of air which can 

be exhaled after a maximum inspiration as described by Hutchinson! in 
1846, is a simple and useful test for the rough estimation of respiratory 
function.*® It is the purpose of this article, however, to show the greater 
value of dynamic tests,’ such as the first one-second capacity and the mean 
rate of air flow during respiration, as indices of the efficiency of pulmonary 
ventilation. 


The maximum breathing capacity, which has been valuable as a dynamic 
measure of pulmonary ventilation, is a rather cumbersome determination. 
Gaensler, in 1951, in an attempt at simplifying the test for the clinical 
evaluation of pulmonary ventilation, attached a solenoid to the standard vital 
capacity spirometer. It was then possible to record the time-volume relation- 
ships of from one- to ten-second portions of the stroke volume measurement of 
the lungs. The clinical value of this test has been demonstrated repeatedly, 
but previous studies show that opinions in this respect differ.°-** 


Accordingly, in this report upon normal subjects and patients with 
asthma, measurements of the rate of expiratory and inspiratory air flow have 
been evaluated. 


MATERIAL 


The subjects studied in this report have been placed into three general 
groups: the normal, the symptom-free asthmatic, and the active asthmatic, 
each being divided into subgroups according to sex and age (below or above 
40 years). 

The subjects of the normal group were volunteers from the hospital staff. 
The symptom-free asthmatic subjects had neither subjective complaints nor 
objective clinical signs at the time of the study. Some of them had been 
symptom-free for periods of up to five years. The duration of their disease 
had a range of from one to fifty years. The patients in the active asthmatic 
group presented mild to severe classical clinical asthmatic symptoms and 
signs at the time of the study. The duration of their disease had a range of 
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from one-tenth of one year to forty-five years. The diagnosis in all patients 
in the symptom-free asthmatic group and the active asthmatic group was 
perennial asthma, consisting of spontaneous intermittent attacks of wheezing 
due to intrinsic and extrinsic causes, with periods of freedom from dyspnea 
between the attacks. The relationship between the type of asthma and the 
tests discussed in this article will be presented in a subsequent article. 


METHODS 


By means of the Gaensler Vitalometer, vital capacity and the first one- 
second volume measurements were studied. The subjects, while in an upright 
position, were instructed to take the deepest breath possible and to exhale 
into the mouthpiece of the Vitalometer as rapidly and completely as possible. 
Three determinations were made with each subject, with a three-minute rest 
period between each two determinations, The determinations were obtained 
before and after the use of a bronchodilator agent (epinephrine, aqueous solu- 
tion 1:1,000, 0.4 ml. by subeutaneous injection) upon twenty normal subjects, 
and before and after epinephrine upon thirty symptom-free subjects as well 
as twenty-nine patients with active asthma. In the normal group, the 
determinations after epinephrine were done upon twenty subjects only be- 
cause no appreciable change was found either in the first one-second volume 
or in the vital capacity after the injection oi epinephrine in these normal sub- 
jects. Determinations before adrenalin, however, were done upon a total of 
forty normal subjects. After the injection of epinephrine, the optimal time 
interval before repeating the determinations was found to be between fifteen 
and thirty minutes for the majority of cases. 


TABLE I. GROUPS AND SUBGROUPS OF SUBJECTS STUDIED BY THE VITALOMETER 





























NUMBER OF SUBJECTS IN EACH SUBGROUP numanen oF 
SEX AGE IN YEARS DISEASE IN 
GROUPS NUMBER | MALE | FEMALE 17 to 39 =| )~=—s 40: TO 68 YEARS 
Normal 40 20 20 20 20 
(mean age 32) (mean age 52) 

Symptom-free 30 16 14 14 16 Range 1 to 48 
asthmatic (mean age 32) (mean age 58) (mean 11) 
Active 29 18 11 13 16 Range 1 to 45 
asthmatic (mean age 31) (mean age 53) (mean 13) 





In the group with active asthma, eight patients had mild asthmatic symp- 
toms and signs, twelve patients were moderately asthmatic, and nine were in 
a severe asthmatic state at the time of the study. The data concerning the 
groups, the number of cases in each subgroup, and the duration of the disease 
are given in Table I. Only the highest volume of three determinations of the 
first one-second volume and the vital capacity obtained by forced maximal 
expiration were recorded for each subject, correction having been made for 
body temperature, water vapor saturation, and ambient pressure. The pre- 
dicted vital capacity was found for each subject according to the formulas of 
Baldwin, Cournand, and Richards.** No correction was made for the upright 
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position of the subject during the test. Mean volumes were calculated for 
each group of subjects from the data representing the predicted individual 
vital capacities and the determined first one-second and determined vital 
capacities. These mean volumes, expressed in milliliters, are recorded with 
their standard deviations and their standard errors. No statistical measure- 
ment was feasible for the small group of four women between the ages of 20 
and 39 years with active asthma (Tables II and III). The mean volumes of 
the determined first one-second capacities and the vital capacities were con- 
verted to percentages of the mean predicted vital capacities (Table IV). 


TABLE IV. EVALUATION OF FIRST ONE-SECOND VOLUME AND VITAL CAPACITY (RESULTS 
EXPRESSED AS PERCENTAGE OF PREDICTED VITAL CAPACITY) 




















SUBJECTS FIRST ONE-SECOND CAPACITY DETERMINED VITAL CAPACITY 
BEFORE AFTER BEFORE AFTER 
EPINEPHRINE EPINEPHRINE EPINEPHRINE EPINEPHRINE 
GROUPS NUMBER (PER CENT) (PER CENT) (PER CENT) (PER CENT) 
Normal 40 89.6 102.9 
Symptom-free 30 69.6 80.2 91.2 98.3 
asthmatic 
Active 29 43.6 57.4 72.4 86.5 
asthmatic 





Graphic tracings of maximal forced expiration and inspiration were ob- 
tained with a Benedict-Roth spirometer whose excursions were recorded by 
means of a kymograph whose speed could be regulated at rates of from 20 to 
150 mm. per second. Time was recorded upon the rapidly moving kymograph 
paper beneath the tracing by means of a Franz Kymoelectric timer. With this 
apparatus, two expiratory and inspiratory tracings of maximal forced expira- 
tion and inspiration were obtained, before and after the injection of epi- 
nephrine, upon each subject except upon the normal subjects, on whom the 
determinations were done only before epinephrine for the reasons stated 
previously. The subjects were in an upright position, with nose clips applied. 
A standard rubber mouthpiece, with tube diameter of 0.5 inch, was placed 
between their lips and teeth. The subjects were allowed to breathe room air 
to permit them to become accustomed to the mouthpiece while instructions 
were given in the procedure of the test. Uncooperative subjects were excluded 
from the study. The valve of the spirometer was opened immediately pre- 
ceding the start of the inspiratory or 6xpiratory phase. 


The graphic tracings of forced maximal expiration and inspiration to 
obtain measurements of the total time and total volume of these phases of the 
ventilatory cycle were taken from a total of 112 subjects: forty normal, 
thirty-seven symptom-free asthmatic, and thirty-five active asthmatic subjects. 
In the active asthmatic group, fourteen patients had mild symptoms, fourteen 
had moderate symptoms and seven had severe symptoms. The data concerning 
the groups, the number of subjects in each subgroup, and the duration of their 
disease are shown in Table V. The total volume of air expired and inspired 
and the total time of each respiratory phase were measured on graph paper. 
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The mean rate of flow of expiration and inspiration then was found by divid- 
ing the total volume by total time. Mean total volumes, mean total times, and 
mean volumes per unit of time were obtained for each subgroup of subjects. 
These mean values, expressed as milliliters and seconds, are shown with their 
standard deviations and their standard errors in Table VI. 


TABLE V. GROUPS AND SUBGROUPS OF SUBJECTS. STUDY OF GRAPHIC TRACINGS OF FORCED 
RESPIRATION BY MEANS OF BENEDICT-ROTH SPIROMETER 


























NUMBER OF SUBJECTS IN EACH SUBGROUP pumaveeet oF 
SUBJECTS SEX AGE IN YEARS DISEASE IN 
GROUPS | NUMBER | MALE | FEMALE 18 to 39 =|) «940 T0 67 CF YEARS 
Normal 40 20 20 20 20 
(mean age 29) (mean age 49) 

Symptom-free 37 18 19 19 18 Range 1 to 50 
asthmatic (mean age 28) (meanage5l) (mean 17) 
Active 35 1 18 16 19 Range 0.1 to 35 
asthmatic (mean age 31) (meanage53) (mean 11) 
RESULTS 


The mean first one-second volume and the determined mean vital capacity, 
as calculated from the measurements obtained by means of the Vitalometer, 
expressed as percentage of predicted vital capacity of forty normal subjects, 
gave respective mean values of 89.6 per cent and 102.9 per cent. This is to 
be compared to 69.6 per cent and 91.2 per cent of thirty symptom-free asthmatic 
patients and to 43.6 per cent and 72.4 per cent of twenty-nine active 
asthmatic patients before epinephrine. After epinephrine, no appreciable 
change was found in twenty normal subjects. In the symptom-free asthmatic 
group, after epinephrine, there was an increase of 10.6 per cent for the mean 
first one-second volume and an increase of 7.1 per cent for the mean vital 
capacity. After epinephrine, in the group with active asthma, there was an 
increase of 13.8 per cent for the mean first one-second capacity and of 14.1 
per cent for the mean vital capacity (Table IV). 

From these data, it is seen that the first one-second volume is impaired 
to a greater extent than the vital capacity in these groups of subjects with 
asthmatie disease. Moreover, an examination of individual results of the 
fifty-nine asthmatic patients shows a decrease from the predicted normal value 
of the first one-second volume in fifty-five cases, compared to a decrease from 
the predicted normal value of the vital capacity in forty-eight cases. After 
epinephrine, the total vital capacity was decreased in only thirty-two cases, 
while forty-seven cases still showed impairment of the first one-second volume. 

For the purpose of evaluating the relationships of time and volume 
determined by graphic tracing with the Benedict-Roth apparatus and rapidly 
moving kymograph, assuming that the vital capacity of each subject was 100 
per cent, mean curves were plotted, the points in time being placed along the 
abscissa, while points representing 25 per cent, 50 per cent, 75 per cent, 90 
per cent, and 100 per cent of the vital capacity were placed on the ordinate 
(Figs. 1, 2, 3, and 4). Fig. 5 shows the relationship of these time-volume 
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TABLE VI. VOLUME, TIME, MEAN RATE OF FLOW DETERMINED Berorg } anp AFT! 
SUBJECTS DETERMINED = | = 
PREDICTED San 
AGE VITAL BEFORE EPINEPHRINE AFTER EPINEPHRINE BEFOR 
GROUP SEX | (YEARS) NO. CAPACITY MV. | SD. | SE. | MV. | 8D. | SE. JpconDs 
peasnscttie 
Mari Forced 1 

Normal M 20to39 10 4,309 4,179 +776 +259 ok Baer 
M 40 to 67 10 3,738 3,754 +814 +971 286 

F 19to39 10 3,073 2,891 +402 +134 242 

F 40to56 10 2,635 2,369 +410 +137 2.88 

Symptom-free M 18 to 39 10 4,284 4,524 + 888 +296 4,683 + 825 +975 5.78 
asthmatic M 40to64 8 3,758 3,465 +1323 +500 3,556 +1246 447) § 6.95 
F 18 to 39 9 2,960 2,859 + 337 +119 2,960 +998 +353 § 3.98 

F 40to57 10 2,649 2,291 +384 +128 2463 +204 +63 | 3.98 

Active M 20 to 39 7 4,219 3,256 +1068 +436 3,801 + 808 +339 4£ 6.91 
asthmatic M 40to 65 10 3,607 2322 +710 +237 2,889 +706 +95 [ 9.40 
F 20t039 9 2.967 2135 +464 +164 2,989 +612 +16 | 5.93 

F 40 to 59 9 2,655 2,037 +713 +252 2,277 + 701 +248 6.06 

Maximal Forced 

Normal M 20 to 39 10 4,309 4,304 + 832 +277 1 1.60 
M 40 to 67 10 3,738 3,851 +918 +306 1.50 

F 19 to 39 10 3,073 3,037 + 450 +151 1.50 

F 40 to 56 10 2,635 2,489 +319 +106 1.62 
Symptom-free M 18to 39 10 4,284 4,579 +891 +297 4,710 +810 +270 1,72 
asthmatic M 40to64 8 3,758 3,385 +1135 +429 3,721 +1124 +495 1.5: 
F 18to39 9 2.960 2813 +320 +113 2953 + 356 +196 1.5 
F 40to57 10 2,649 2425 +348 +116 2,554 +234 +78 14: 

Active M 20 to 39 7 4,219 3,098 + 748 +305 4,167 + 534 +218 1.7: 
asthmatic M 40to 65 10 3,607 2,569 +840 +280 2970 +859 +286 1.6: 
F 2to39 9 2,967 2,667 +517 +183 3012 +594 +210 1.6 

F 40t059 9 2,655 2151 +734 +259 2396 +790 +279 16 

factors between forced maximal inspiration and expiration on normal sub- 
jects and between inspiration on the group of subjects-who were symptom-free 





and the group with active asthma before epinephrine. The Benedict-Roth 
apparatus with the kymograph offered more resistance to the respiratory 
effort of the subjects in all groups than did the Vitalometer, as is shown, for 
instance, by the results obtained for the group of normal subjects, whose 
determined mean vital capacity was 95.9 per cent of their mean predicted 
vital capacity, compared to 102.9 per cent. This was so, even though the 
accessory mechanism of the Benedict-Roth spirometer to record the expiratory 
volume was removed to diminish the: resistance of this apparatus during the 
test. For the symptom-free asthmatic group and the active asthmatic group, 
the respective determined mean vital capacities were found to be equivalent 
to 96.2 per cent and 76.2 per cent of their respective mean predicted vital 
capacities. After epinephrine, the improvement in the mean vital capacity 
in these two groups was, respectively, 3.8 per cent and 12.2 per cent, thus 
giving the symptom-free asthmatic group a mean vital capacity of 100 per 
eent and the active asthmatic group a mean vital capacity of 88.4 per cent. 
The mean total time of expiration for the normal subjects was 2.58 seconds, 
compared to 5.17 seconds for the symptom-free asthmatic group and 7.08 
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MEAN TIME IN SECONDS 


MEAN VOLUME IN MILLILITERS PER 0.1 SECOND 

















—EFORE EPINEPHRINE AFTER EPINEPHRINE BEFORE EPINEPHRINE AFTER EPINEPHRINE 
Jnconps] SD. | SE. | SECONDS | SD. | S.E. Mv. | SD. | SE. Mv. | SD. | SE. 
Forced Expiration 
res 3 £0.21 t 208 = +71— #244 t 
2 86 +0.90  +0.30 143 +46 +15 
> 42 +0.72 +0.24 127 +31 +10 
238 0.69» 40.23 so #32—Ss#111 
5.78 43.58  +1.19 4.34 +2.28 +0.76 116 +69 +23 134 +57 +19 
$05 tld 40.53 5.50 +1.29 —+0.64 50 «+19 #7 72 $37 «+14 
3.98 42°23 £0:79 3.09 *1.67 +0.59 94 +42 +15 121 +48 +17 
398 +165 +1055 4.24 42.10 +0.70 7602~=CO 5417 75 +42 9 +14 
6.91 +3.1 +1.26 5.74 +2.58 +1.05 52 +17 £7 85 +51 +21 
9,40 +3.5 £1516 10.30 +3.22 +1.07 30 +21 £7 35 +25 + 8 
5.93 +3.1 +1.09 ree +1.88 +0.66 56 +25 =9 94 +35 +13 
6.06 +126 +0.45 6.00 +215 +0.76 34 +140 $5 46 +28 —- +10 
Forced Inspiration 
160 +044 +0.15 t 275 +61 - +20 t 
1,50 +0.27 +0.09 259 +50 +17 
150  +0.27  +0.09 208 +39 «+13 
1.62 +0.50 +0.17 174 +46 +15 
1,72 +0.39 £0.13 1.56 +0.30 +0.10 284 +93 +31 307 +60 +20 
1.52 +0.32 +0.12 1.50 +0.21 +0.08 229 +79 +30 250 +77 +29 
1.56 +0.37 +0.13 1.24 +0.11 +0.04 189 +40 +14 240 +37 +13 
1.42 +0.27 +0.09 1.40 +0.42 +0.14 Rad +45 +15 194 +48 +16 
1.74 +0.383 +0.14 1.63 +0.33 +0.14 210 +50 +20 263 +45 +18 
1.62 +0.29 +0.10 1.70 +0.35 +0.12 164 +68 +23 182 +64 +21 
1.62 +0.51 +0.18 1.56 +0.54 +0.19 179 +53 +19 212 +70 +24 
1.62 +0.46 +0.16 1.47 +0.388 +0.13 141 +55 +19 162 +53 +19 








M.V., Mean volume; S.D., standard deviation; S.ii., standard error of the mean. 
*Determinations done twenty minutes after subcutaneous injection of 0.4 ml. of epinephrine 1 
+Experiment not done on normal subjects after the use of epinephrine. 


seconds for the active asthmatic group. After epinephrine, in both asthmatic 
groups, the mean total time decreased to 4.29 seconds for the symptom-free 
asthmatic group and to 6.45 seconds for the active asthmatic group. 

A comparison of results in these three groups of subjects emphasized the 
equal importance of both volume and time of expiration in the evaluation of 
respiratory efficiency of the asthmatic subjects. That one or both of these 
factors might be impaired led to the conclusion that the expression of the 
mean rate of flow would be more representative of the ventilatory efficiency. 
The mean volume per 0.1 second was calculated for each group of subjects 
and expressed as per cent of the mean predicted vital capacity. In the group 
of normal subjects, this index was found to be 4.12 per cent, compared to 
2.46 per cent for the symptom-free asthmatic group and 1.27 per cent for the 
active asthmatic group. After epinephrine, the mean rate of flow increased 
in both asthmatie groups (Table VII). 

In inspiration, it has long been recognized that in normal subjects the 
volume of air inspired equaled fairly closely the volume of air expired and 
that the time ratio between expiration and inspiration was represented by a 


71,000. 
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TABLE VII. EVALUATION OF VITAL Capacity, ToTAL TIME, AND MEAN RaTE OF FLOW IN 
TIMED MEASUREMENTS OF VITAL CAPACITY 



































SUBJECTS BEFORE EPINEPHRINE AFTER EPINEPHRINE 
MEAN | MEAN 
MEAN DETER- MEAN DETER- 
DETER- MINED DETER- MINED 
MINED VOLUME MINED VOLUME 
VITAL MEAN PER 0.1 VITAL MEAN PER 0.1 
CAPACITY TOTAL SECOND CAPACITY TOTAL SECOND 
(PER TIME (PER (PER TIME (PER 
GROUPS NUMBER CENT)* |(SECONDS)| CENT) t CENT)* |(SECONDS)| CENT) t 
Forced Maximal Expiration 
Normal 40 95.9 2.58 4.12 
Symptom-free oe 96.2 5.17 2.46 100 4,29 2.93 
asthmatic 
Active 35 76.2 7.08 1.27 88.4 6.45 1.92 
asthmatic 
Forced Maximal Inspiration 
Normal 40 99.4 1.56 5.9 
Symptom-free 37 96.7 1.56 6.4 100.4 1.44 7.2 
asthmatic 
Active 35 81.2 1.65 5.1 92.2 1.59 5.9 
asthmatic 





*Mean determined vital capacity expressed as percentage of mean predicted vital capacity. 

+Mean determined vclume per 0.1 second expressed as percentage of the mean predicted 
vital capacity. 
constant value equivalent to 1.2.14 The results obtained by graphic tracings 
of forced maximal inspiration were studied in each group and subgroup of 
subjects. Comparison of these results was made with those given by the 
foreed maximal expiratory vital capacity, the total time taken for the expira- 
tory phase, and the mean rate of flow during the expiratory effort. The mean 
volume of air inspired by forced maximal inspiration was expressed in the 
percentages of the mean predicted vital capacity for each group of subjects. 
A respective value of 99.4 per cent was found for the normal group, 96.7 per 
eent for the symptom-free asthmatic group, and 81.2 per cent for the active 
asthmatic group of subjects, compared to 95.9 per cent, 96.2 per cent, and 
76.2 per cent, respectively, for expiration. The increase in volume of inspira- 
tion after the use of epinephrine was similar to that observed for forced 
maximal expiration. The mean total time for forced maximal inspiration 
varied from 1.56 to 1.65 seconds for the three groups of subjects and showed 
no significant difference between the normal and asthmatic groups. The mean 
rate of flow was decreased slightly for the active asthmatic group as compared 
to the normal group of subjects, because of the smaller stroke volume of the 
inspiratory effort. Expressed as a ratio of the respective mean predicted 
vital capacity, the value was 5.9 per cent for the normal group, 6.4 per cent 
for the symptom-free asthmatic group, and 5.1 per cent for the active 
asthmatic group of subjects. Compared to the indices for the mean expiratory 
rate of flow, these values are increased in both asthmatic groups. 


DISCUSSION 


In this study of ventilatory function, the volume and the time relation- 
ships were observed during the performance of an inspiratory or expiratory 
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maximal effort. Three sets of values were obtained for purposes of compari. 
son—the first one-second volume, the mean rate of flow, and the vital capacity, 
Thus, a means of studying the relative efficiency of the tests as a measure of 
pulmonary ventilatory function was possible. The predicted vital capacity 
served as a fixed standard value to which the observations could be related. 
Thus, by relating the mean values to the constant standard values, the 
measurements from the various groups of subjects could be related to each 
other by noting the variation of the mean values of the asthmatic subjects 
from those of the normal group of subjects. The relationships for expiratory 
values are shown in Table VIII. There was too slight a variation in the 
inspiratory values to justify their inclusion in this table. In the symptom- 
free group, the mean rate of flow before and after epinephrine was 59.8 per 
cent and 71.1 per cent, respectively, of the mean rate of flow value found in 
normal subjects. In the active asthmatic group, it was 30.8 per cent before 
epinephrine and 46.6 per cent after epinephrine. The degree of improvement 
in ventilation after epinephrine is greatest in the active asthmatic subjects, 
averaging 14.9 per cent improvement for the three tests. The improvement 
in the symptom-free asthmatic group after epinephrine is 10.0 per cent. 

The value representing vital capacity measurements shows the least im- 
pairment of function, even in the active asthmatic group—70.4 per cent of 
normal before epinephrine and 84.1 per cent after epinephrine—thus leading 
to the conclusion that, of the three tests, the vital capacity measurement is 
the least sensitive measurement of impairment of ventilatory function. The 
value representing the first one-second volume stands between those of the 
two other tests, suggesting that it is a more sensitive test than the vital 
capacity but a less sensitive test than the mean rate of flow. The mean rate 


TABLE VIII. IMPAIRMENT OF VENTILATORY FUNCTION OF SYMPTOM-FREE ASTHMATIC AND 
AcTIVE ASTHMATIC SUBJECTS EXPRESSED AS PERCENTAGE OF VITAL CAPACITY-TIME VALUES 
FOR NORMAL SUBJECTS 

















SYMPTOM-FREE ASTHMATIC SUBJECTS ACTIVE ASTHMATIC SUBJECTS 
BEFORE AFTER BEFORE AFTER 
EPINEPHRINE EPINEPHRINE EPINEPHRINE EPINEPHRINE 
(PER CENT) (PER CENT) (PER CENT) (PER CENT) 
Vital capacity 88.6 95.5 70.4 84.1 
First one-second hs Os | 89.5 48.7 64.1 
capacity . 
Mean rate of flow 59.8 Ti 30.8 46.6 





of flow, demonstrating the greatest impairment of function and eapable of 
demonstrating as a test a wider range of defect of ventilatory function, 
appears to be the most sensitive of the three tests studied for ventilatory 
function. It is suggested, by a statistical study of the group segregation, 
that the mean rate of flow may be of greater significance as a test of ventilatory 
function in age groups of men and women over 40 years than in those age 
groups of men and women under 40 years of age. 
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SUMMARY 


a 


1. Time and volume measurements of ventilatory function have been ob- 
tained on 211 subjects, utilizing Gaensler’s apparatus and graphic tracings 
of foreed maximal expiration and inspiration by means of a Benedict-Roth 
spirometer and rapidly moving kymograph with timer. These determinations 
were obtained before and twenty minutes after the subcutaneous injection of 
epinephrine. 

2. A comparison of the ventilatory function of normal, symptom-free 
asthmatic, and active asthmatie subjects is given by relating the values for 
the mean determined vital capacity, the mean first one-second volume, and 
the mean rate of flow to the mean predicted vital capacity of each group, and 
by relating these expressions of the predicted vital capacity of the symptom- 
free group and active asthma group to that of the normal group. The results 
of these comparisons suggest that the relationship of the foreed maximal 
vital capacity and time of performance of the expiratory ventilatory effort, 
as expressed by the mean rate of flow, is a more complete reflection of the 
ventilatory state than either vital capacity or the first one-second volume 
measurement, especially in the group of men and women over 40 years of age. 
The mean rate of flow, expressed as per cent of mean predicted vital capacity, 
was 5.9 per cent for forced inspiration and 4.12 per cent for forced expiration 
in the group of normal subjects. In the symptom-free asthmatic group, it 
was 6.4 per cent for forced inspiration and 2.46 per cent for forced expiration. 
In the active asthmatic group, it was 5.1 per cent for forced inspiration and 
1.27 per cent for forced expiration. 

A comparison of similar studies of the inspiratory phase of forced respira- 
tion, utilizing volume, total time, and mean rate of flow measurements, reveals 
too little variation in observations between groups for statistical significance. 

The authors wish to express gratitude to Dr. Daniel Horn, the American Cancer 


Society, and to Rolland Lamothe, M.A., statistician at the National Industrial Conference 
3oard, New York, for their interest and assistance, 
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EFFECT OF THE HISTAMINE LIBERATOR 48/80 
IN HISTAMINE-SENSITIVE MICE 


L. S. Kinp, Pu.D., CHARLESTON, S. C. 


NVESTIGATION of the actions of histamine liberators may be of value in 

explaining mechanisms operative in allergic responses. Compound 48/80, 
a condensation product of p-methoxyphenylethyl methylamine and formal- 
dehyde, is a particularly potent histamine liberator.* However, all of the 
actions of 48/80 cannot be accounted for on the basis of its ability to release 
histamine from tissues. The injection or inhalation of this compound fails to 
produce asthma or emphysema as is commonly seen in anaphylactic or histamine 
intoxication of guinea pigs.° Neoantergan does not prevent the inerease in 
capillary permeability which follows the intradermal injection of 48/80 into 
guinea pigs.° Rats exhibit an edema syndrome from injections of 48/80, but 
not from injections of histamine.’ The results reported in this article suggest 
that an additional property of 48/80, namely, its toxicity in mice, is also not 
due to the release of histamine. Mice were employed in our experiments, as 
certain strains of these animals become very sensitive to histamine after previous 
inoculation with Hemophilus pertussis vaceine.2 We thus were able to compare 
the lethal effect of 48/80 in pertussis-inoculated, histamine-sensitive mice with 
the lethal effect of this compound in uninoculated, histamine-resistant mice. 


MATERIALS AND METHODS 


Female 20- to 30-gram white mice purchased from Tumblebrook Farms were 
employed. Thirty-six mice were injected intraperitoneally with 0.1 ml. of 
H. pertussis vaccine* containing 48.8 billion organisms per milliliter. Five days 
later the animals were divided into groups of six and each group was challenged 
intraperitoneally with either a dose of histamine or a dose of 48/80. Deaths 
were recorded over a twenty-four-hour period. The LD50 doses of histamine 
and of 48/80 and their confidence limits were calculated by the method of Litch- 
field and Wilecoxon.® 


RESULTS AND DISCUSSION 


The data in Table I indicate that the LD50 of 48/80 was 6.5 mg. per 
kilogram in uninoculated mice and 4.8 mg. per kilogram in pertussis-inoculated 
mice. Since the confidence limits of these values do not overlap, they are sig- 
nificantly different (p = .05). The LD50 of histamine in uninoculated mice was 
1,100 mg. per kilogram, as compared with only 4.1 mg. per kilogram in pertussis- 
injected animals. 





From the Department of Bacteriology, Medical College of South Carolina, Charleston, 
South Carolina. 
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Pertussis-injected mice were thus 268 times more sensitive to the lethal 
effects of histamine than were the uninoculated control animals; however, the 
pertussis-inoculated mice were only 1.3 times more sensitive to the fatal effect of 


TABLE I, MEDIAN LETHAL Doses or 48/80 IN HISTAMINE-SENSITIVE AND 
HISTAMINE-RESISTANT MICE 





——_____. 








HISTA- 
MINE LD50 AND 19/20 
HYDRO- | SURVIVORS! LD50 AND 19/20 48/80 | SURVIVORS CONFIDENCE 
CHLORIDE | PER TOTAL | CONFIDENCE (MG./ | PER TOTAL LIMITS 
(MG./KG.) | INJECTED | LIMITS (MG./KG.) KG.) | INJECTED (MG./KG. ) 
Pertussis- 2.5 5/6 3.75 6/6 
inoculated 5 3/6 4.1 (2.7-6.2) 4.5 5/6 4.8 (4.4-5.2) 
mice 8 0/6 5 1/6 
Uninoculated 875 5/6 5 6/6 
mice 1250 1/6 1100 (916-1320) 6 4/6 6.5 (5.9-7.2) 
1500 1/6 7.5 1/6 





48/80. Thus, it seems likely that the lethal effects of 48/80 in mice are not due, 
to any great extent, to its histamine-releasing properties. The data presented 
here indicate a lack of parallelism between the toxicity of histamine and the 
toxicity of 48/80 within a single species. It also has been demonstrated recently 
that, among different species of animals (mice, rats, guinea pigs, and rabbits), 
the differences in toxicity of 48/80 are small when compared with the differences 
in toxicity of histamine.’° 


SUMMARY 


Mice which have been made highly sensitive to histamine possess only a 
slightly increased susceptibility to the histamine liberator 48/80. 
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OBSERVATIONS ON ACACIA AS AN IMMUNIZING, SENSITIZING, 
ANAPHYLACTOGENIC, AND DESENSITIZING ANTIGEN 


Herbert SILVETTE, PH.D., OSCAR SWINEFORD, JR., M.D., AND LouIsE TULL, B.A., 
CHARLOTTESVILLE, VA. 


INTRODUCTION 


SERIES of studies of desensitization with haptens, as contrasted with 
A whole antigens, is in progress in this laboratory. A cheap source of 
abundant polysaccharide hapten is needed to continue these studies efficiently. 
The report of Partridge and Morgan‘ suggested that acacia might be such a 
source. Acacia is cheap, readily available, and widely used commercially. Over 
6,800 tons were imported from the Sudan in 1952. It has been shown to be 
antigenic in rabbits and guinea pigs?* and allergenic in man.*? 

Partridge and Morgan‘ reported that treatment of acacia with formamide 
yielded a polysaccharide which was not antigenic but was haptenic. This non- 
antigenic acacia derivative caused anaphylactie shock in guinea pigs sensitized 
passively with antiserum from rabbits immunized with a bacterial protein- 
formamide-acacia complex. This derivative also precipitated the antiserum, but 
did not produce antibodies by the immunizing schedule used by them. 

Acacia was subjected to a series of screening procedures which are the 
subject of this report. There were several interesting observations, although the 
search for a suitable polysaccharide hapten with which to continue the desen- 
sitization studies was not successful. 

Four different lots of acacia have been investigated—two so-called ‘‘bleached 
white sorts’’ and two ‘‘amber sorts,’’ differing in that the former had been 
exposed to sunlight to bleach. All four samples yielded positive biuret tests, a 
pH of 5.0 in 1 per cent aqueous solution, and positive Molisch reactions in 
dilutions of 1:8,000,000. The nitrogen content was 0.37 per cent in two, 0.35 
per cent in one, and 0.36 per cent in the other. These lots were labeled 
A, B, C, and D, arbitrarily. 

Toxicity—No untoward reactions followed intravenous, intra-abdominal, 
or subeutaneous injections of 2.0 and 10.0 ml. of 6 per cent solutions of acacia 
prepared at room temperature and sterilized by Seitz filtration. The pH of 
such solutions was about 4.5. Maytum and Magath,? however, reported peritonitis 
in guinea pigs unless the acacia solution was buffered to pH 6.6. 


Active Sensitization of Guinea Pigs.—Twelve guinea pigs, weighing +300 
grams, were sensitized by single intra-abdominal injections of 600 mg. acacia 


From the Allergy Research Laboratory, Department of Internal Medicine, University of 
Virginia School of Medicine, Charlottesville, Virginia. 

This study was made possible by grants from: (1) Eli Lilly and Company, Indianapolis, 
Ind. (2) Bilhuber-Knoll, Inc., Orange, New Jersey, (3) The National Institute of Arthritis 
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(10.0 ml. of 6 per cent solution). One month later they were challenged 
intravenously with 60 mg. of the sensitizing or of other samples of the gum, 
Anaphylactiec shock, fatal in ten, resulted in every ease. 

Two other guinea pigs were sensitized by the intra-abdominal injection of 
160 mg. acacia-B with Freund’s adjuvant (2.0 ml. of an emulsion of 2 parts 
20 per cent acacia, 2 parts Bayol-F, 1 part Falba). One month later they were 
challenged with 60 mg. acacia-B intravenously. Typical anaphylactic death 
resulted in both. 


Active Immunization of Rabbits—Seventeen albino rabbits, weighing 2.0 
to 2.5 kilograms initially, were immunized intravenously with arbitrarily selected 
doses of 5.0 ml. of 6 per cent acacia solution on three successive days of three 
successive weeks. Each animal thus received a total of 2,700 mg. acacia. 
Larger and smaller immunizing doses were not tried. The animals were bled for 
immune serum five to seven days after the ninth and last injection. Precipitin 
titers were highest (1:4,000) about five days after the last injection. Precipitins 
persisted in variable but decreasing titers for six to seven weeks. 

In contrast, two rabbits injected subcutaneously with a single 2.0 ml. dose 
of the acacia-adjuvant mixture described previously (equivalent to 160 mg. of 
the gum) did not develop precipitins until four to five weeks after injection. 
The precipitin titers of these animals were lower (1:1,000) than in those 
immunized intravenously, but persisted for at least three months. 

Attempts were made to demonstrate anamnestic responses in four immunized 
rabbits in which precipitins had disappeared. These were injected with 120 mg. 
of acacia subcutaneously, followed on two successive days by 300 mg. and 600 
mg. intravenously. In one animal the 600 mg. injection caused anaphylactic 
death. In another, the precipitin titer rose to only 1:200, a very low level. In 
two others, no return of precipitin was observed seven days after the intravenous 
injections. 

Although no, or very weak, anamnestic responses to three doses of antigen 
were demonstrated, a second full course of intravenous injections (three weekly 
for three weeks) reproduced precipitins of the original titers. 

Two rabbits initially immunized to acacia-A, when reimmunized with 
acacia-D, produced sera of equal antiacacia-A and antiacacia-D titers. Similarly, 
two rabbits initially immunized with acacia-D, and reimmunized with acacia-A, 
produced sera of equal antiacacia-D and antiacacia-A titers. 


Precipitins—The precipitin rections were interesting in several respects. 
For example: 


When the antiacacia sera were overlaid with 1:20 to 1:360 dilutions of 
acacia, a ring formed in a few minutes. It reached a maximum in about one 
hour at room or incubator temperature. 


When the antisera were overlaid with 1:500 to 1:8,000 acacia dilutions, the 
appearance time of the ring was delayed to thirty minutes or longer in the lower 
dilutions, reaching maximum intensity and titer in two to four hours. The 
rings diffused on standing at room or refrigerator temperature. In the stronger 
concentrations (1:20, 1:40) the rings diffused downward. In the weaker dilu- 
tions diffusion occurred both up and down. 
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Mixing the contents of the precipitin tubes yielded no sediment, although 
the mixtures became hazy. Attempts to obtain some precipitate by varying the 
proportions of antigen and antibody, the time and temperature of ineubation, 
and the speed of centrifugation were unsuccessful. 

The titers of cross precipitin reactions with A, B, and D antiacacia rabbit 
sera using aeacia-A, -B, -C, and -D as precipitating antigens were quite uniform. 
The two-hour (maximum) readings varied from 1:1,000 to 1:4,000. Direct titers 
were no higher than the cross-tests. 

Oceasionally, sera from normal rabbits gave slight ring tests with strong 
(1:20 to 1:100) acacia solutions; 1:400 and weaker acacia dilutions gave 
negative ring tests with normal rabbit serum. To test the specificity of these 
rings, several guinea pigs were given 3 to 5 ml. of the normal rabbit serum 
intra-abdominally. The next day they were challenged with 60 mg. of acacia 
intravenously. None showed anaphylaxis. 

Aeacia-A and -B, 1:80 to 1:100, gave occasional transient positive ring tests 
with Types II and VIII antipneumococeal rabbit serum but not in weaker acacia 
dilutions. Other acacia samples were not tested. However, Type II pneu- 
mococeal polysaccharide (1:1,000) did not precipitate antiacacia rabbit serum, 
in agreement with Partridge and Morgan.‘ 

No preeipitins were demonstrated in sera from guinea pigs which had been 
actively sensitized with acacia, although these same sera passively sensitized 
other guinea pigs readily. 

Arthus Type Reactions.—Two-tenths milliliter of 6 per cent acacia was 
injected intracutaneously into four immunized rabbits with antiacacia precipitin 
titers of 1:4,000 to 1:8,000. The reactions were negligible the first day. On 
the second and third days the test sites were erythematous and palpably indurated 
in an area about 1.0 em. in diameter with no central necrosis. The skins looked 
and felt normal in seventy-two to ninety-six hours. 

In two other rabbits there was severe necrosis at seventy-two hours, although 
the diameter of the reaction was only 1.0 em. and there was little surrounding 
erythema. 

None of the rabbits immunized with acacia plus adjuvant gave definitely 
positive delayed skin reactions. 

The flanks of two other rabbits were injected intracutaneously with 0.2 ml. 
of each of the following solutions of acacia: 0.1 per cent, 0.3 per cent, 0.6 per cent, 
1.0 per cent, 3.0 per cent, 6.0 per cent and 20 per cent. The initial precipitin 
titers were 1:1,000 to 1:2,000. Small wheals appeared at all sites within about 
forty minutes and persisted for about twenty-four hours. The outlines were 
slightly irregular, but there was no central pallor or peripheral flare. The 
reactions were uniformly pink and slightly swollen. At forty-eight hours all 
the reactions had subsided except at the 6 per cent and 20 per cent sites. The 
6 per cent sites were graded 2+ in one and 3+ in the other, and the 20 per cent 
sites were graded 3+ in one and 1+ in the other (1+ = firm, erythematous area, 
+1.0 em. diameter; 2+ = like 1+ with slight central necrosis; 3+ — central 1.0 
em. firm nodule with extreme central necrosis). At five days there was a small 
pea-sized lump at each of these sites. 
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Desensitization Against Arthus Type Reactions.—The last two rabbits just 
described were given a preliminary subcutaneous dose of 2.5 ml. (150 mg.) of 
6 per cent acacia, followed by 2.0 ml., 5.0 ml., and 5.0 ml. intravenously within 
two days. The precipitin titer the next day had not changed in one, but had 
increased from 1:2,000 to 1:8,000 in the other. On that same day they were 
given 0.2 ml. of 6 per cent acacia intracutaneously. The Arthus reactions were 
essentially unchanged (2+) forty-eight hours later. 

Six days after the last previous intravenous doses, the rabbits were given 
5.0 ml. (300 mg.) intravenously twice daily for three days. The immediate skin 
reactions the day after the last dose were weakly positive. The delayed reactions 
were 1+ at twenty-four hours. The precipitin titer then was 1:2,000 in one and 
1:4,000 in the other. 

Four days after the last preceding intravenous injections, the rabbits were 
given 2.5 ml. of 6 per cent acacia subcutaneously in the morning and 5.0 ml. 
intravenously in the afternoon. They were given 10.0 ml. (600 mg.) of 6 per 
cent acacia intravenously twice daily for the next two days. The immediate 
reactions two days later were faint; the forty-eight-hour reactions were negative 
in both. The precipitin titer was 1:1,000 in one rabbit and 1:4,000 in the other. 
The next day the Arthus type response was still negative. The animals were 
considered desensitized at this point. In these two desensitized animals the 
precipitin titer in one was the same as at the beginning of the experiment. In the 
other the titer had risen slightly, from 1:2,000 to 1:4,000. It is of interest that 
so much antigen was required to desensitize. No effort was made to determine 
the duration of this desensitization. More study should be given to this problem. 


Heterologous Passive Sensitization—Twenty-nine guinea pigs were sen- 
sitized with 1.0 ml. antiacacia-A, -B, or -D rabbit sera, intra-abdominally, with 
precipitin titers of 1:2,000 to 1:4,000. The next day the animals were challenged 
with 60 mg. acacia-A, -B, -C, or -D intravenously. All the pigs reacted by 
anaphylactic death when challenged with either the specific or the other samples 
of acacia. 

Sensitizing doses of antiacacia-A rabbit serum were titrated against shock- 
ing doses of acacia-A and acacia-C solutions in thirty-one pigs. Definite ana- 
phylaxis was produced by as little as 0.1 to 0.2 ml. of antiserum and 2.0 to 3.0 
mg. of antigen. However, the smallest combinations which regularly produced 
fatal or severe anaphylaxis were 0.2 and 0.33 ml. antiserum with 6.0 mg. of 
antigen. Larger doses of antigen, With 0.33 ml. antiserum, invariably caused 
fatal shock. Again crossed antigen-antibody systems were as effective as the 
direct ones. Antisera with lower precipitin titers (1:200) required 1.0 to 2.0 ml. 
for passive sensitization. 


Duration of Heterologous Passive Sensitization—Four guinea pigs were 
sensitized passively with 0.33 ml. of antiacacia-A rabbit serum. They were 
challenged with 60 mg. of acacia intravenously, one on the seventh, two on the 
tenth, and one on the fourteenth day. The reactions were: anaphylactic death 
in one on the seventh day; moderate anaphylaxis with prompt recovery in two 
on the tenth day; and an equivocal reaction in the fourth animal on the four- 
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teenth day. These are in accord with earlier observations" that anaphylactic 
reactions were obtained irregularly after ten days and not at all after thirteen 
days in guinea pigs sensitized passively with heterologous antiserum. The role 
of larger amounts of sensitizing antibody in prolonging passive sensitization 
was not studied. 

Homologous Passive Sensitization.—One guinea pig was sensitized passively 
with 1.0 ml. of antiacacia guinea pig serum intra-abdominally. Moderately 
severe shock occurred when challenged with 60 mg. acacia intravenously the next 
day. Two other animals, sensitized with 3.0 ml. antiacacia guinea pig serum, 
had fatal anaphylaxis when challenged the next day. 

The antiserum was obtained from guinea pigs which had been given a 
single intra-abdominal injection of 10.0 ml. of 6 per cent acacia twenty-one 
days before. 


Heat-Treated Acacia—A 20 per cent solution of acacia-B, heated in a 
water bath at 96° C. for six hours, was diluted to make a 6 per cent solution. 
Two rabbits were immunized with this heated acacia by the schedule described 
(5.0 ml. of 6 per cent solution intravenously for three successive days of three 
successive weeks). Both animals produced immune serum which passively 
sensitized to and gave precipitin reactions with the heated acacia and with all 
four samples of native acacia. 

Two other rabbits were immunized with acacia-A which had been heated 
at 100° C. for two hours in a drying oven. This dry-heated acacia was also 
antigenic, producing precipitating and sensitizing antiserum specifie for both 
heated and native acacia. 


Formamide-Treated Acacia.—Aecacia-A and -B were each treated by the 
formamide method of Partridge and Morgan.* No difference could be established 
between the A and B samples so treated. This formamide-treated acacia con- 
tained 0.28 per cent N, compared (1) to 0.24 per cent N as reported by Partridge 
and Morgan and (2) to 0.35 to 0.37 per cent N of the native gum. When the 
immunizing schedule of these authors‘ was used in two rabbits (3 x 0.5 mg. 
intravenously; one week’s rest; 3 x 0.5 mg. intravenously), neither precipitins 
nor sensitizing antibodies could be demonstrated, in agreement with Partridge 
and Morgan.* 

However, when three rabbits were immunized with formamide-treated 
acacia by the schedule used with the native gum (3 x 300 mg.; four days’ rest; 
3 x 300 mg.; four days’ rest; 3 x 300 mg.), potent immune sera, comparable to 
those from whole acacia, were obtained from each animal. Guinea pigs passively 
sensitized with such rabbit antisera developed fatal anaphylactic shock when 
challenged with formamide-treated, heat-treated, or native acacia. 

Formamide-treated acacia proved less anaphylactogenic than the native gum. 
The minimal fatal shocking dose of formamide-treated acacia observed in twelve 
pigs sensitized with 0.33 ml. antiacacia-A rabbit serum was about five times 
(30 mg.) that of the native gum. Sixty milligrams, or ten times the fatal 
challenging dose of whole acacia, killed only one of three pigs. 

Formamide-treated acacia was highly reactive chemically (see discussion). 
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Unsuccessful Attempts to Extract a Polysaccharide Hapten from Acacia— 
Since the formamide treatment of acacia by the method of Partridge and Morgan‘ 
resulted in a material which was antigenic and highly reactive chemically, and 
therefore unsatisfactory, five other methods were used to attempt to extract a 
polysaccharide hapten. None of the polysaccharides obtained by these methods 
retained their immunologic specificity and, therefore, they were not the desired 
haptens. Because of this, only brief outlines of the methods employed are given: 


(a) Acacia, made acid with hydrochloric acid at pH 1 and 3.5, and 
with acetic acid at pH 4 and 6, was heated in the water bath for two 
hours. The polysaccharides were then precipitated with alcohol. 
Abundant yields of polysaccharide were obtained at pH 3.5 and 4.0. 


(b) Acacia was heated with 8 per cent sodium hydroxide plus 8 
per cent sodium acetate in the Arnold sterilizer, then adjusted to pH 
6 with hydrochloric acid and precipitated with alcohol. 


(c) The method of Heidelberger, Avery, and Goebel,® which con- 
sists of treating with strong hydrochloric acid at room temperature, 
precipitation by aleohol, and purification by successive treatments with 
acetone, sodium nitrite, and acetic acid, was tried. 


(d) The method of Campbell’? for extracting an antigenic polysac- 
charide from asearis was applied to acacia. This consists essentially 
of treatment with sodium hydroxide and ether at pH 8, followed by 
treatment with trichloroacetic, phosphotungstic and sulphuric acids 
with repeated alcohol precipitation. 

(e) The Myrvik't method for extracting polysaccharide from 
tubercle bacilli was also tried. This consisted of heating acacia with 4 
per cent sodium acetate and 8 per cent sodium hydroxide and precipitat- 
ing from the alkaline solution with aleohol. . This was purified by 
repeated precipitation with aleohol from a pH of 8.0. 


All these gave positive Molisch reactions in dilutions of 1:1,000,000 or more. 
None gave specific precipitin tests with antiacacia rabbit serum, although several 
gave nonspecific ring tests with normal and with immune sera. None caused 
dyspnea or anaphylaxis when used to challenge by aerosol or intravenous injec- 
tion, although the animals reacted subsequently to challenges with whole acacia 
by aerosol and by vein. 

The search for a polysaccharide hapten from acacia has been abandoned, 
for the present at least. 


Desensitization.—Six guinea pigs were passively sensitized with 0.33 ml. 
antiacacia-A rabbit serum intra-abdominally. Two of them served as controls. 
Another pair received six desensitizing intra-abdominal injections of gradually 
increasing amounts (15, 30, 45, 60, and 150 mg.) of acacia-A during the sueceed- 
ing two days. The remaining two guinea pigs were given similar desensitizing 
doses of formamide-treated acacia. No anaphylactic or other untoward symp- 
toms were observed from the intra-abdominal desensitizing injections (large as 
they were in comparison with the intravenous shocking doses). Twenty-four 
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hours after the final desensitizing injection, the animals desensitized with the 
aeacia-A were challenged intravenously with 120 mg. acacia-A (twenty times 
the usual lethal dose). The animals desensitized with formamide-treated acacia 
were challenged with 60 mg. of it intravenously. No anaphylactic or other 
symptoms were observed, while control animals were fatally shocked by smaller 
doses of the respective antigens. 

Five days later, the two guinea pigs desensitized with acacia-A were re- 
challenged with 60 mg. acacia-A intracardially, again with negative reactions, 
showing persistence of desensitization for at least six days. 

A marked increase in tolerance, but not complete desensitization, followed 
sublethal anaphylactic reactions to small intravenous doses of acacia in four 


animals. 


Aerosol Experiments.—Seventeen guinea pigs, passively sensitized with 
antiacacia rabbit serum, were exposed in a glass box to 3 per cent or to 6 per cent 
acacia aerosol fog. Twelve developed moderate to severe dyspnea in three to 
nine minutes. Normal pigs are not affected by acacia aerosols. 


Aerosol Desensitization.—Ten of the passively sensitized pigs that reacted 
were left in the fog for from ten to eighty-five minutes. The dyspnea gradually 
lessened and finally disappeared. When these ten animals were re-exposed to 
acacia aerosol after intervals ranging from ten minutes to several days, nine 
showed no dyspnea. The tenth pig, after an initial aerosol exposure of ten 
minutes, developed moderate dyspnea on re-exposure. This pig and the two 
others which had been removed from the fog when their initial reactions began 
were desensitized by several short aerosol re-exposures. 

So far, fatal or even severe anaphylactic shock has not been produced in 
actively or passively sensitized pigs by the inhalation of acacia fog. This is in 
contrast to (1) the oceasional rapid anaphylactic death of guinea pigs sensitized 
with antipneumococeal rabbit serum when exposed to aerosol of the type-specific 
polysaecharide,'* and (2) the frequent anaphylactic death from specifie aerosols 
in congenitally sensitive pigs. 

Seventeen actively sensitized pigs were desensitized locally by exposures to 
3 per cent acacia aerosol. Desensitization time was much longer than for pas- 
sively sensitized pigs. Specifically, three took from one to two hours, eight took 
from two to three hours, two took from four to five hours, three took from seven 
to nine hours, and one took eleven hours. The average was three and three-tenths 
hours, compared with an average of less than one hour for the passively sen- 
sitized group. This difference has been observed with other antigen-antibody 
systems also. 


Active local sensitization by inhalation of an aerosol of whole acacia was 
attempted unsuccessfully. Six guinea pigs were exposed to an aerosol of 3 
per cent acacia for one hour daily, five days each week for three weeks. This 
was repeated three weeks later and again five weeks later. They did not react 
to an aerosol of 6 per cent acacia when challenged before the second and third 
or after the third series of aerosol exposures. The conclusion is obvious that 
active sensitization by inhalation sufficient to cause reactions to an aerosol of 


5 men rent a eR 











516 THE JOURNAL OF ALLERGY 


whole acacia is not readily produced. Perhaps other schedules of aerosol 
exposures would be suceesstul..° Through an oversight, the animals were not 
challenged intravenously to see if systemic sensitization had been produced. 


Congenital Sensitization to Acacia.—Nineteen guinea pigs, born of mothers 


actively sensitized to acacia, were challenged with 3 per cent acacia aerosol, . 


Fifteen were challenged three weeks after birth. There were three prompt 
anaphylactic deaths, plus two severe, three moderate, and two slight-moderate 
reactions and one slight reaction. Four of the pigs did not react to the aerosol, 
The aerosol exposure of those that reacted by anaphylactic death was less than 
three minutes. The others reacted in less than five minutes in the fog. 

Four pigs were challenged when they were 3 days old. All four reacted 
moderatedly to a thirty-second exposure to the aerosol. When they were 6 weeks 
old, they were rechallenged. There was one anaphylactic death, plus one slight- 
moderate and two moderate reactions. 

The anaphylactic deaths were in sharp contrast to the failure to elicit fatal 
reactions in pigs that had been actively or passively sensitized directly. Pigs 
congenitally sensitive to rabbit serum were also highly reactive to aerosols. The 
reactions were specific, that is, they did not react to aerosols of saline or of 
pneumococeal polysaccharides. Nor do normal newborn pigs react to acacia 
aerosols. 


DISCUSSION 


No demonstrable chemical or immunologic differences between the four 
lots of acacia were found in these limited experiments. It seems evident that 
the antigenicity of acacia is inherent in the gum and is not due to contaminants. 

Although the chief reason for this study—the search for a polysaccharide 
hapten from acacia—was not successful, a number of interesting observations 
were made. Examples are: the atypical anamnestic, precipitin, and Arthus 
reactions; the persistence of precipitin titers when the Arthus reactions seemed 
suppressed by desensitizing procedures; the marked chemical reactivity of the 
formamide-treated acacia; the difference between aerosol desensitization times 
of actively and passively sensitized pigs; and the high incidence of anaphylactic 
death from acacia aerosol in congenitally sensitive pigs. 

The demonstrated antigenicity of the formamide-treated acacia was dis- 
appointing but not surprising, since the nitrogen content was reduced only from 
0.36 in whole acacia to 0.28 per cent by the formamide treatment. Some un- 
expected observations on formamide-treated acacia have compensated, in part, 
for the failure to find the hapten. For example: formamide-treated acacia is 
quite active chemically, as demonstrated by its striking ability to precipitate 
gamma globulin from serum promptly. This should be studied further elsewhere, 
since this laboratory is not equipped to pursue this interesting and potentially 
useful observation. 

The formamide-treated acacia is a weaker and more unpredictable anaphylac- 
togen than acacia, although it readily produces precipitins and sensitizing anti- 
bodies in good titer. When several guinea pigs were sensitized passively and 
divided into two groups, the first group reacted anaphylactically when challenged 
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intravenously with whole acacia. Reactions in the other group, challenged with 
the same dose of formamide-treated acacia, showed either very slight or fatal 
anaphylaxis, quite unaecountably. It is conjectured that nonantibody globulins 
of the recipients’ plasma combined with the chemically active formamide-acacia 
sufficiently to neutralize the amount of available antigen necessary to produce 
anaphylaxis. 

Several of the polysaccharides obtained by acid or alkali treatment of aeacia 
gave nonspecific ring precipitin tests with normal guinea pig and rabbit sera. 
Several others were inert when overlaid on or mixed with specific and nonspecific 
antisera. None retained the immunologic specificity of acacia. Whereas the 
search for a specific polysaccharide hapten in acacia has been abandoned, at 
least temporarily, this does not mean that a hapten may not be extracted from 
acacia eventually. 

The Arthus experiments were interesting in several respects, namely: (1) 
The small area of skin involved in the reaction, even when necrosis was observed; 
(2) the negligible effect of the large desensitizing doses of acacia on the precipitin 
titers; (3) the large amount of desensitizing acacia necessary to suppress the 
Arthus reactions; and (4) inability to obtain sedimented precipitates from 
antigen-antibody mixtures prevented quantitative studies of the amount of 
antigen necessary to neutralize precipitin in vivo or in vitro. If these observa- 
tions ean be repeated and extended, a re-examination of the apparently estab- 
lished role of precipitin in the Arthus reaction would seem in order. 

The poor anamnestic response to a short course of reinjections of acacia 
after precipitins had disappeared was unexpected and difficult to explain in the 
face of the good precipitin response to a subsequent full immunizing course of 
acacia. 

The aerosol experiments are presented in summary form, as more detailed 
studies and discussions have been reported.'* Others are in progress. 


SUMMARY 

Four different lots of gum acacia were found to be equally effective as 
immunizing, sensitizing, anaphylactogenie, and desensitizing antigens, as shown 
by cross-precipitin tests and cross-anaphylaxis experiments. 

The antigenicity of acacia is considered to be a property of the native sub- 
stanee, and not due to a contaminant or impurity. 

Rabbits were readily immunized with, and guinea pigs actively sensitized 
to, acacia. 

Antiacacia rabbit serum in small doses passively sensitized guinea pigs. 
They reacted to intravenous and aerosol challenges with acacia. This sensitiza- 
tion lasted about thirteen days. 

Homologous antiacacia serum also passively sensitized guinea pigs, but none 
of these pigs has reacted, so far, to an aerosol challenge with acacia. The dura- 
tion of passive sensitization with homologous serum was not studied. 

Precipitins persisted in rabbits for six to seven weeks after intravenous 
immunization, and for three months after a single subcutaneous injection of 
acacia with Freund’s adjuvant. 
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Precipitin behavior was bizarre in that precipitates could not be collected 
by centrifugation, although specific ring tests were obtained with ease. 

Passively sensitized guinea pigs were effectively desensitized by intra- 
abdominal injections of acacia. 


Exposure to acacia aerosol produced dyspnea in a high percentage of 


actively, passively, and congenitally sensitized animals. 

Continued or repeated aerosol exposure produced local desensitization 
readily in passively sensitized guinea pigs. Desensitization of actively sen- 
sitized pigs took much longer. 

Arthus type reactions to intracutaneous injections of acacia in immunized 
rabbits were obtained in varying degree. Desensitization against this type of 
reaction followed intravenous injections of several large doses of acacia. 

Formamide-treated acacia had a lower nitrogen content than the native gum, 
but was still antigenic, although its anaphylactogenie and precipitating powers 
seemed to be reduced. Formamide-treated acacia precipitated globulin (chiefly 
gamma, by crude tests) from normal and immune guinea pig and rabbit serum. 

Heating the acacia did not appreciably affect its specificity or immunizing 
properties. 

Treatment of acacia by several methods, using acid or alkali with and with- 
out heat, failed to yield a haptenie polysaccharide, although nonhaptenie poly- 
saccharides which had lost their immunologic specificity were obtained readily. 
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SERUM ELECTROPHORETIC PATTERN IN EXPERIMENTAL 
HYPERSENSITIVITY 
Leo H. Crrep, M.D., A. I. ScHEpArRTz, Pu.D., Macy I. Levine, M.D., AND 
Rosert 8. Torren, M.D., Pirrspuren, Pa. 


HE allergist is interested in the subject of collagen disease because its patho- 

logie lesions closely resemble those produced in experimental hypersensitivity 
and also because some of the clinical conditions grouped under this heading are 
of allergie etiology.’'? Exception, however, is taken by some to the view that 
fibrinoid degeneration is in the nature of an immune response.'*'® Because of 
this, and also because of suggestive clinical speculation as to the role played by 
bacterial allergy in collagen disease,'®-** we demonstrated, in 1949, the immu- 
nologie nature of these lesions in rabbits sensitized with streptococcus toxin.?° 
Furthermore, we also showed that interference with the antibody-forming tissues 
by suitable x-radiation reduces to a marked degree the extent, frequency, and 
severity of the allergic vascular response and of carditis in rabbits.2° Similar 
inhibiting effects are produced by the administration of nitrogen mustard to 
animals sensitized in this manner.*” ** As a further link in the evidence of the 
immunologic character of this condition, we also produced experimental arteritis 
by passive sensitization to horse serum*? and showed that adrenalectomy en- 
hanees the development of the lesions.*° Such evidence is offered in support of 
the immunologic character of this condition. 

In line, therefore, with present available information, and because electro- 
phoretic pattern changes are reported in instances of immune response,*'~** in 
lupus erythematosus disseminatus,®** ** and to a lesser extent in periarteritis 
nodosa,** we became interested in discovering whether any changes could be 
observed in the serum electrophoretic pattern of sensitized rabbits. We there- 
fore undertook the study which forms the basis for this article. Patterns thus 
obtained are correlated with quantitative antibody determinations in the same 
sera and pathologie studies of the tissues. The second part of the article deals 
with a study which was similar except for the fact that the animals were treated 
with cortisone immediately after the administration of the sensitizing dose of 
antigen. 

MATERIALS AND TECHNIQUE 

Male albino rabbits, weighing approximately 2 kg., were used throughout 

these experiments. Animals were housed in an air-conditioned room and were 


fed lettuce, carrots, and Purina Rabbit Checkers. 
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The technique of sensitization and of cortisone administration was essen. 
tially that employed by Germuth** in his experiments. Crystalline bovine 
plasma albumin (Armour Laboratories) was dissolved in 0.9 per cent saline 
solution to form a 10 per cent solution, and solid sodium bicarbonate was added 
to give a pH of 7.4. Solutions were freshly prepared prior to use. Cortisone 


acetate (Merck & Company, Inc.), in saline suspension containing 25 mg. per 


millimeter, was administered intramuscularly in the upper portion of the hind 
legs. Blood samples were obtained from the marginal ear vein of every rabbit at 
the beginning and conclusion of each experiment. These samples were allowed to 
clot in a refrigerator overnight and then the sera were removed by centrifuga- 
tion. Serum samples were transferred to sterile vials and stored, frozen, at —15° 
C. until used. Samples for electrophoresis were diluted 1:3 and dialyzed for at 
least four hours against a sodium barbital buffer at pH 8.6 and ionic strength 
0.1 in a continuously stirring unit. Electrophoretic analyses were carried out 
in an Aminco-Stern apparatus at 1.6° C. in an electric field of 5.7 volts per 
centimeter for 120 minutes, using the barbital buffer just described. Patterns 
for the descending boundaries were enlarged and the areas of the components 
were determined by planimetry. The area of each component was compared 
with the total area of the pattern and was recorded as a percentage of the total 
area. A representative number of sera were analyzed for total nitrogen by the 
micro Kjeldahl method. Quantitative antibody-nitrogen determinations were 
performed according to the technique of Kabat and Mayer.*! Animals were 
sacrificed by the suboccipital injection of 20 ml. of air in the first experiment 
and by chloroform anesthesia in the second experiment. All animals were autop- 
sied, tissues were placed in 10 per cent Formalin, and histologie sections of heart 
(one through the base including the root of the aorta and generally the coronary 
artery and aortic valve, and one horizontally through the ventricles), lungs, liver, 
spleen, adrenals, kidneys, and diaphragm were studied, using the routine hema- 
toxylin and eosin stain. 


EXPERIMENT I. ELECTROPHORETIC, TOTAL NITROGEN, QUANTITATIVE ANTIBODY, AND 
PATHOLOGY CHANGES IN EXPERIMENTAL HYPERSENSITIVITY 


On the first day of the experiment, two rabbits serving as controls each re- 
ceived 5 ml. of sterile isotonic saline in the marginal ear vein, and in the same 
manner, fourteen rabbits were given bovine plasma albumin intravenously in a 
dosage of 250 mg. per kilogram body, weight. All animals appeared to be in 
good condition until the time of sacrifice fourteen days after the initial injec- 
tion. Serum samples obtained prior to sensitization and just prior to sacrifice 
were analyzed electrophoretically, for quantitative antibody content and for 
total nitrogen. 

Results.— 

A. Electrophoretic data: Electrophoretic analyses were performed on the 
sera of the two controls and on eleven of the fourteen experimental animals 
in the series. The three remaining sera were not studied electrophoretically be- 
cause of technical difficulties. The results of these analyses are given in Table I, 
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which lists the relative percentages of serum protein components found in the 
animals before and after sensitization. The values obtained prior to sensitiza- 
tion were compared with data obtained from a series of fourteen normal rabbits 
run previously* and showed no significant differences. Hence, all animals were 
judged to be initially ‘‘normal’’ rabbits. The patterns obtained on the two con- 
trol animals showed no significant changes fourteen days after injection with 
normal saline. The solid line in Fig. 1 illustrates the electrophoretic pattern 
of a normal rabbit prior to sensitization. It shows the various protein com- 
ponents. The broken line in this illustration typifies the patterns obtained on 
sera fourteen days after sensitization. Since it may be noted in Table I that 
individual variations occur in the sera of the rabbits, it was necessary to analyze 
all the electrophoretic data on a statistical basis. The arithmetic means, standard 
error of means, standard deviations, and other necessary statistical values were 
ealeulated for all groups of samples. All comparisons to which groups of data 
were subjected were submitted to ‘‘t’’ tests for significance of correlation. If a 
given change in pattern component was found to be significant at the 1 per cent 








Fig. 1.—Superimposition of typical electrophoretic patterns. 
Solid line: normal pattern. 
Broken line: fourteen days after sensitization. 


Dotted line: sensitized and cortisone-treated. 
4, Albumin; a:, alpha: globulin; az, alphaz globulin; 8, beta globulin; y, gamma globulin. 


level (only one possibility in 100 that the given change could oceur by chance), 
it was considered to be ‘‘highly significant.’’ If it was found to be at the 2 
per cent level, it was considered ‘‘significant,’’ while if at the 5 per cent level 
it was considered to have ‘‘a tendency toward significanee.’’ Lower levels of 


significance were judged unacceptable. Upon examination of the data in this 
experiment, we find that several changes have taken place in the serum pat- 
terns of rabbits fourteen days following initial administration of antigen. 
Statistically, we find a decrease in albumin, an increase in y globulin, and an 
accompanying decrease in A/G ratio, all being highly significant. The de- 
crease in a, globulin was found to be significant. Other changes which might 


*The mean percentages for normal rabbits were found to be: A, 59.9 + 1.64; a1, 4.4 + 
0.27; a2, 8.5 + 0.72; B, 14.2 + 0.89; y, 12.9 + 1.35; A/G, 1.55 + 0.11 (Schepartz, A. I.; Unpub- 


lished results. ) 
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have seemed apparent were found to have no significance. A representative 
number of sera (including sera showing high y globulin or high antibody con- 
tent) were analyzed by the Kjeldahl method for total nitrogen. Values obtained 
in this way were converted to total protein figures and the results are given in 
Table I. The total protein studies of these sera were done in order to determine 
whether increases in any components caused increases in total protein, or whether 
the increases in some of the components were at the expense of other constitu- 
ents. These data indicate no significant trends or changes other than the minor 
variations in blood protein usually noted in rabbits. 


B. Quantitative antibody-N determinations: These were carried out on 
rabbit sera fourteen days following sensitization with bovine plasma albumin. 
The results as seen in Table I indicate that two rabbits showed appreciable anti- 
body-N quantities and three showed traces of antibody-N at the time of sacrifice. 


C. Pathology: Lesions were found in the locations and in the frequency 
listed in Table Il. The changes were similar to those described by Germuth** 
in animals sacrificed on the fourteenth day after the injection of antigen. The 
changes may be conveniently grouped as follows: 

Cardiovascular System: (a) Subintimal infiltration. This consisted of a 
linear or focal infiltration of inflammatory cells immediately beneath the intima 


TaBLE II. SuMMARY OF ANATOMIC FINDINGS IN EXPERIMENT I. TISSUES EXAMINED 
FOURTEEN DAys AFTER SENSITIZATION 





























SUBENDOTHEL- | SPLEEN 
ANIMAL IAL INFILTRA- VALVE FOCAL MYO- | GLOMERULO- HYPER- 
NUMBER TION ARTERITIS LESIONS CARDITIS NEPHRITIS PLASIA 
201 0 0 0 0 0 0 
202 0 0 0 0 0 0 
203 0 0 0 1+ 0 0 
204 4+ 4+ 4+ 0 3+ 4+ 
205 0 0 0 1+ 4+ 4+ 
206 4+ 0 4+ 3+ 2+ 4+ 
207 2+ 0 0 0 0 1+ 
208 1+ 0 1+ 0 0 2+ 
209 0 0 1+ 0 0 2+ 
210 4+ 3+ - 0 1+ 4+ 
211 0 0 0 0 0 1+ 
212 1+ 4+ 3+ 0 3+ 4+ 
213 0 0 1+ 0 0 3+ 
214 0 0 3+ 0 0 3+ 
215 1+ 0 2+ 0 0 3+ 
216 1+ 0 4+ 0 4+ 4+ 
57% 22% 71% 22% 44% 93% 





0 = Negative 

- = Not examined 

Animals 201 and 202 are controls. This information was not made available at the time 
of the tissue examination. 
of large blood vessels, chiefly the ascending aorta and pulmonary artery (Fig. 
2, A). The cellular exudate consisted of lymphocytes and larger mononuclear 
cells, as well as occasional polymorphonuclear leukocytes. There was usually 
edema of the adjacent intima, oceasionally extending into the media. (b) Valvu- 
litis. The same reaction was seen in the aortic and, rarely, in the mitral valve 
eusps (Fig. 2, B). In addition to the exudate just described, there were ocea- 
sional small areas which resembled fibrinoid necrosis. (¢) Myocarditis. In 
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three animals, a focal myocarditis was observed, two consisting merely of small] 
collections of lymphocytes. However, this finding is not uncommon in normal 
rabbits. In the third animal, there were necrosis of muscle bundles and an 
exudate of lymphocytes, as well as larger mononuclear cells. (d) Arteritis, 
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Fig. 2.—Histologic Sections.— 

A, Rabbit 204. Aorta. Linear intimal infiltration of lymphocytes and larger mononu- 
— as well as proliferation of the endothelial cells. (Magnification, x140; reduced 

Yo.) 

Rabbit 214. Aortic valve showing details of the mononuclear exudate. (Magnification, 

x280; reduced %o.) 

C, Rabbit 204. Coronary artery showing panarteritis. Note marked edema of the intima 
and fibrinoid change in the media. (Magnification, x140; reduced ‘o.) 

D, Rabbit 216. Kidney showing proliferation of cells in the glomerular tuft, protein pre- 
cipitate in the glomerular space and tubules, and degenerative changes in the tubular 
epithelium. (Magnification, x280; reduced %o.) 


B 


- 


There were striking changes in the coronary arteries of three animals. These 
consisted of marked edema and focal fibrinoid necrosis of the entire wall with 
a diffuse infiltration of inflammatory cells as seen in the larger arteries (Fig. 
2, C). The inflammatory exudate frequently extended well outside the adven- 
titia. No arteritis was observed outside the heart. (e) Kidneys. Significant 
changes were seen in the kidneys of six of the fourteen animals (Fig. 2, D). 
These consisted of marked swelling and increase in mononuclear cells of the 
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glomerular tufts. Adhesions between the tuft and the capsule were seen ocea- 
sionally, and almost all the involved glomeruli were filled with protein precipi- 
tate. The proximal convoluted tubules of these nephrons were frequently dilated 
and filled with protein precipitate or erythrocytes. The lining cells were flat- 
tened but intact. Hvyaline droplets were not conspicuous. (f) Spleen. Some 
degree of hyperplasia of the splenic lymphoid tissue was seen in almost all the 
animals in this experiment. In six of them, the reaction was considered severe 
and was accompanied by a marked hyperplasia of the large mononuclear pha- 
gocytes, as well as polymorphonuclear leukocytes. No instance of the severe 
eranulomatous reaction described by Germuth** was seen, but in his series these 
were found at twelve days and had largely subsided at fifteen days. 


EXPERIMENT II, ELECTROPHORETIC, TOTAL NITROGEN, ANTIBODY-N, AND PATHOLOGIC 
CHANGES IN SENSITIZED RABBITS TREATED WITH CORTISONE 


On the first day of the experiment, three animals serving as controls were 
injected in the marginal ear vein with 2.5 ml. per kilogram body weight of 
sterile isotonie saline, and fifteen rabbits were similarly administered bovine 
plasma albumin in a dosage of 250 mg. per kilogram body weight. Immediately 
afterward, all rabbits were started on cortisone therapy, 10 mg. intramuscularly 
onee daily for ten days and 5 mg. once daily for the next four days. All animals 
remained in good condition, with no significant weight loss, until the time of 
sacrifice on the fifteenth day. Serum samples were analyzed electrophoretiecally, 
for quantitative antibody content and for total protein. 


Results.— 

A. Electrophoretic analyses: Table III shows the protein components 
found in a representative number of sera prior to sensitization and also lists 
percentages of components in the sera of all animals after sensitization and 
cortisone therapy. The dotted line in Fig. 1 illustrates a typical pattern ob- 
tained at the conclusion of this experiment. It shows changes in the pattern of 
sensitized and cortisone-treated animals. Examination of these data revealed 
none of the sharp changes found in Experiment I. The only significant change 
in patterns after sensitization and cortisone therapy was found in an inerease in 
the a. globulin; this was not of a high degree of significance. The decrease in 
y globulin showed only a tendeney toward significance. It is apparent that 
cortisone exerted quite a marked effect on the electrophoretic pattern of sensi- 
tized rabbits. 

The sera of a representative number of this group of animals (including 
those showing high antibody content) were analyzed for total nitrogen, as 
stated previously, and these data were converted to total protein figures. Re- 
sults are listed in Table III. As noted in the previous experiment, only the 
usual minor variations of rabbit blood proteins can be seen among these samples. 


B. Quantitative antibody-N in cortisone-treated sensitized rabbits: Table 
III indicates an appreciable quantity of antibody in two rabbits and small 
amounts in four others. These determinations were made at the time of saeri- 
fice (that is, fourteen days after sensitization), the cortisone having been ad- 
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ministered throughout the whole experiment as indicated previously. It is ob- 
vious that cortisone therapy, under the conditions of this experiment, had no 
appreciable effect on antibody production. 

C. Pathology: The three control animals in this series showed no abnor- 
mality except for the presence of pneumonia in Rabbit 303. In the sensitized 
group, only one animal showed changes in the coronary arteries similar to those 
noted in the first experiment. This represents an incidence of 6.6 per cent, as 
compared with 22 per cent in the initial experiment. Two animals showed kid- 
ney changes resembling those seen in the initial experiment. This represented 
13.3 per cent of the experimental group, as compared with 44 per cent in the 
initial experiment. The hyperplasia of the spleen was less marked and was 
present in five of eleven animals examined, or 46 per cent, as compared with 93 
per cent in the untreated series. In none of the animals were subintimal, endo- 
cardial, or myocardial lesions noted (Table IV). 


TABLE LV. SUMMARY OF ANATOMIC FINDINGS IN EXPERIMENT II. TisSuES EXAMINED 
IN SENSITIZED, CORTISONE-TREATED ANIMALS 






































SUBENDOTHEL- | SPLEEN 
ANIMAL IAL INFILTRA- VALVE FOCAL MYO- |} GLOMERULO- HYPER- 
NUMBER TION ARTERITIS LESIONS CARDITIS NEPHRITIS PLASIA 
301 0 0 0 0 0 = 
302 0 0 0 0 0 és 
303 0 0 0 0 0 ~ 
304 0 0 0 0 2+ 0 
305 0 0 0 0 0 - 
306 0 0 0 0 0 os 
307 0 0 0 0 0 
308 0 0 0 0 0 2+ 
309 0 0 0 0 0 * 
310 0 0 0 0 0 a 
311 0 0 0 0 0 0 
312 0 0 0 0 0 0 
313 0 0 0 0 0 0 
314 0 0 0 0 3+ 3+ 
315 0 0 0 0 0 2+ 
316 0 D+ 0 0 0 2+ 
317 0 0 0 0 0 0 
318 0 0 0 0 0 3+ 
= 6.6% = - 13.3% = 





0 = Negative 
- = Not examined 
DISCUSSION 

Dixon and eco-workers*” *° have reported that the intravenous injection of 
antigen is followed by its elimination from the circulation in twelve to fourteen 
days, after which time circulating antibody may be deteeted. Germuth** has 
correlated these findings with observations of the pathologie lesions of hyper- 
sensitivity. He found that tissue changes occur during, and particularly at 
the end of, the antigen clearance phase, disappearing as antibody begins to 
appear. 

In our own work, pathologie lesions were observed fourteen days after 
sensitization with bovine plasma albumin. Only two of the fourteen sensitized 
animals developed appreciable amounts of antibody in the serum. The patho- 
logie changes in these two animals were comparable to those observed in others 
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in the series. It seems possible that these rabbits reacted to sensitization with 
such a large antibody response that antigen was eliminated earlier than in the 
other animals which were still in the ‘‘immune phase”’ of antigen elimination, 
These results, although differing only in a quantitative fashion from those of 
Germuth,** are not to be unexpected in biologic experiments such as this. It is 


interesting to note that Hawn and Janeway‘! observed acute lesions only when 


antigen was present and before antibody appeared in the circulation. Accord- 
ing to Sternberger and associates,*? when tissue lesions begin to appear anti- 
body is absent because soluble antigen-antibody complexes form and are not 
detectable by ordinary serologic procedures. After all free antigen has been 
cleared from the circulation, free antibody can be demonstrated. 

When cortisone is given throughout the sensitization period that follows 
administration of bovine plasma albumin, the appearance of pathologic lesions 
is suppressed.**** This may be brought about through the known suppressive 
influence of cortisone on inflammation in general. There is still another ex- 
planation. It is known that these agents suppress protein synthesis*® and cause 
lympholysis. It has been suggested that, through these effects, there may be 
interference with the immune mechanism responsible for such lesions. 

We have found that sera obtained from rabbits prior to sensitization pro- 
duced normal electrophoretic patterns. Sera obtained fourteen days after sensi- 
tization with bovine plasma albumin gave patterns characterized by an increase 
in y globulin and decreases in albumin and a, globulin, changes which we find 
can be prevented by the administration of cortisone. These results bear a strong 
similarity to those obtained by Reiner®? on human beings suffering from lupus 
erythematosus. Initially, such patterns showed a lowered albumin content and 
a considerable elevation in a, and y globulins. After a period of cortisone ther- 
apy, which produced a remission of clinical symptoms, the albumin and y glob- 
ulin components progressed toward normal levels, while the a, fraction remained 
unchanged. It would seem, from this information, that cortisone may offset in 
some manner the cause of the albumin and y globulin changes, while giving rise 
to a new effect which is manifest in an a, globulin increase in previously sensi- 
tized animals as noted in our experiment. It is interesting to point out that 
Cooke and his co-workers®* have found electrophoretic changes in the sera of 
patients with intrinsic asthma, but not in those with extrinsic asthma. These 
patterns resembled those found in other infections and in lupus erythematosus 
disseminatus, and were reverted to-normal by ACTH. In the limited studies 
available, electrophoretic pattern changes were also observed in periarteritis 
nodosa. These showed a slight elevation in y globulin, a decrease in albumin, 
and, in some instances, an increase in a, globulin.*’ 

One might argue that the increased y globulin levels found in sensitized 
animals should indicate increased antibody production and should be reflected 
in the antibody-nitrogen analyses. Several important points regarding antibody 
production must be kept in mind, however. The type and amount of such produe- 
tion are dependent upon the antigen used, the species immunized, the route of 
immunization, and the duration of immunization. The classical experiments of 
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Tiselius and Kabat,*? in which a direct correlation between increased y globulin 
and antibody production was shown, were performed on hyperimmune sera ob- 
tained from animals subjected to a series of antigen injections in order to pro- 
duce maximum antibody. In the present work, only one injection of antigen 
was made; there was no attempt to produce maximum antibody in a hyperim- 
mune serum by the usual immunization series of injections. Even in hyper- 
immune sera, the increase in globulin does not always correspond to the anti- 
body formed but, rather, a considerable nonspecific stimulation for the formation 
of globulin also takes place.** Boyd and Bernard** have found that rabbits in- 
jected with antigen three times a week for several months showed great in- 
ereases in globulins, but that these increases were not all, or even chiefly, at- 
tributable to the specific antibodies produced. As a rule, they noted that the 
antibody produced was much less than the inerease in globulin. The identi- 
fication of all y globulins with antibodies and vice versa is an oversimplification. 
This has been pointed out very clearly by Gutman.*® Bjorneboe*’ has found 
that rabbit antisera to pneumococeal vaccine may develop appreciable globulin 
inereases which are not in the form of specific antibody. It may be further 
pointed out that in many infections clinically important antibodies are formed 
in amounts too small to cause any measurable change in electrophoretic pat- 
terns, even though they are easily detectable by serologic methods.*® °* One 
may thus conclude that increased y globulin is not necessarily and always in- 
dicative of antibody production but, rather, may be the result of some other 
mechanism involved in protein synthesis. 

Our observation that sensitization with bovine plasma albumin as antigen 
causes a decrease in serum albumin and in a, globulin cannot be fully inter- 
preted because of a lack of more fundamental information along-the lines of 
protein equilibria. It may be stated, however, that albumin decreases of this 
type are quite common in febrile illness and are not particularly specific, having 
been noted in a variety of pathologie conditions.*® °° Since the present extent 
of our knowledge concerning protein function and synthesis is still quite limited, 
we prefer, rather than to speculate further into the significance of the observed 
changes in blood proteins, to merely report our findings as such and reserve 
judgment on their importance for a more appropriate time in the future. 


SUMMARY 


1. Rabbits were sensitized with bovine plasma albumin and sacrificed four- 
teen days later, at which time tissues were examined histopathologically. Blood 
samples were taken before and after sensitization; the sera were examined elec- 
trophoretically and for total nitrogen and the presence of antibody. 

2. Lesions of the type seen in experimental hypersensitiveness were found 
in a high percentage of the sensitized animals. Electrophoretically, these ani- 
mals showed decreased albumin and a, globulin accompanied by increased y 
globulin levels. Only two animals showed measurable antibody production. The 
total nitrogen was unchanged. 
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3. Another group of rabbits, similarly sensitized, was treated with corti- 


sone. The occurrence of lesions was sharply diminished and all electrophoretic 
changes were prevented. No effect on antibodies was noted by this technique. 


10. 


1 


4. The possible interrelationship of these findings is discussed. 
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AEROALLERGEN STUDIES WITH THE MOLECULAR 
FILTER MEMBRANE 


Ciirrorp W. GuRNEY, M.D., AND SYDENHAM Cryst, M.D.,* ANN Arpor, MICH. 
INTRODUCTION 


EROALLERGEN studies were performed in Ann Arbor, Michigan, dur- 
A ing the summer of 1954. The specific goal was to examine the patterns 
of fluctuation of ragweed pollen concentration through twenty-four-hour 
cycles. Since this information was being obtained, it was thought to be of 
some interest to see to what degree fluctuations of patients’ symptoms might 
be related to change in ragweed pollen concentration. 

A massive volume of literature pertaining to atmospheric sampling of 
‘agweed pollen has been recorded in the last twenty-five years, culminating 
recently in a detailed account of regional distribution of aeroallergens.' Most 
of the data accumulated have been concerned with samples obtained in con- 
secutive twenty-four-hour periods; there have been occasional investigations 
of diurnal ragweed pollen variation. In 1929, Durham? stated, ‘‘An hourly 
study, made during the height of the season, shows that most of the day’s 
yield of pollen was thrown into the air early in the morning at the usual time 
of ripening of the male flowers. By midnight, the bulk of this load had been 
precipitated.’’ This conelusion is based on data obtained over a single twenty- 
four-hour period. Excellent studies pertaining to the diurnal variation in inci- 
denee of grass pollen have been performed in Great Britain by Hyde and 
Williams? employing a modification of the gravity sampling technique. Since 
dissemination of ragweed pollen is not a problem in Great Britain, these in- 
vestigators did not inelude results pertaining to this aeroallergen. More re- 
cently, Smith and Rooks, employing an impingement type of volumetric 
sampler, concluded: ‘‘Only 10 per cent of the pollen collected for the twenty- 
four-hour periods was collected from 6:00 p.m to 6:00 a.m. during the months 
of August and September.’’ This is consistent with the results of Jones,’ who 
used a gravity type sampler. However, Wilmer and Cobe,® employing a modi- 
fication of the gravity sampler, obtained counts every two hours at nine differ- 
ent levels, and it is interesting to note the high values obtained at 5:30 a.m. 

It has long been recognized that the ideal method of obtaining estimates 
of aeroallergens would be the actual filtration of a known volume of air. Pre- 
cise quantitative pollen counts could then be made, and they would have 
volumetrie significance. Previous methods of aeroallergen study have been 
ingenious compromises with this ideal technique and the reality that no filter 
was available to perform this service. The variety of techniques employed 
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(hair dryers,’ air centrifuges,* a vacuum cleaner, shielded slides and slides 
exposed to the wind,’? cascade impactors, ete.) testify only to the generally 
unsatisfactory nature of available techniques. Nor did erudite discussions of 
Stokes’s law and Scheppegrell’s modification" serve to place gravity sampling 
on any firmer foundation. Perhaps the objections to the gravity sampling 
technique have been expressed most succinctly by Hewson when he stated: — 
‘“The number of particles which are impacted per unit time on the slide must 
be a complex function of their size and of the contemporary atmospheric tur- 
bulence; the impaction rate will vary with the fluctuating wind speed and 























Fig. 1.—The portion of the apparatus containing the molecular membrane filters, and a 
conventional gravity sampler. 


This portion of the apparatus was photographed in the laboratory. During the course 
of the experiment, it was located on an unobstructed roof six floors above the ground. 


A molecular filter membrane is presert,in each of the metal heads (a). Electrical valves 
(b) are connected to control apparatus by way of wires coming through conduit (c). When 
each valve in its turn is open, air passes through the filter into the metal tube (d) and into 
the tube (e) which is attached to a vacuum pump. 


angle of attack on the coated slide. A more accurate conversion factor which 
is a function of gustiness might be specified, but the gustiness itself would 
then have to be measured, which introduces a complication. <A direct, simple, 
and accurate measuring technique is greatly to be preferred,’’ and by Fletcher 
and Veltz,’* who stated that ‘‘probably because of high degree of turbulance 
associated with variation in air movement, pollen grains actually land on an 
exposed slide more in accordance with the laws of chance than with laws of 
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eravity.’’ Throughout all these early studies, the allergist readily called upon 
his colleagues in physies, botany, and engineering for help in solving the prob- 
lem. The technique which we adapted does likewise. 

The method to be described herein is complex and the apparatus is costly. 
It is not intended to replace the conventional method of pollen counting at the 
present time, but we believe that it has value as a researeh tool. 


THE METHOD 

In recent years a synthetic filter, known as the molecular filter mem- 
brane,'* became available. The filter, 1 inch in diameter, is paper-thin and 
contains 5 by 10° pores per square centimeter. Particles as small as 0.2 mi- 
eron are quantitatively removed from an air stream passing through the filter. 
A simple compact pump is available for obtaining single samples of any de- 
sired volume of air but, since we wished to obtain frequent determinations 





Fig. 2.—Apparatus which controls periodic sampling. : 

Telechron clock (a) activates solenoid (b), permitting current to flow to a different valve 
every four hours through conduit (¢c). Vacuum pump (qd) is in operation while each valve is 
open, and is connected with the heads containing the molecular filter by the tubing (e). 


during each twenty-four-hour period, a more complex apparatus was neces- 
sary. Ours consisted of a battery of six such filters connected to an air pump 
and controlled by electrically operated valves (Figs. 1 and 2). <A timing 
device was added so that serial samples could be obtained throughout the 
day. We obtained thirty-minute samples every four hours, giving. six samples 
in each twenty-four-hour period. The filters were removed and mounted on 
slides, and total ragweed counts were made each day. Each used filter, con- 
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taining all aeroallergens of particle sizes greater than 0.2 micron obtained from 
a volume of 270 liters of air, was counted in its entirety. Pollen and fungj 
could be identified as readily on these filters as on conventional gravity slides, 
A separate report describes in detail the specifications and operation of our 
apparatus.’® 

Preliminary studies indicated that if the battery of filters pointed into 
the wind there was a significant increase of pollen when compared with simul- 
taneous determinations taken down wind. In order to nullify the effect of 
wind, the filters were directed downward when further studies indicated that 
there was no significant loss of pollen. The apparatus was placed on an un- 
vbstructed roof six floors above the ground. 


DATE: Sun., MON., TueS., Wed., THuRS., Fri., SaT., AUS: 
2:00 AM. 6:00 AM- | 10:00 AM- 2:00 RM- 6:00 PM- | 10:00 PM- 


STUFFINESS. 
WATERING OF 





NOSE. 
SNEEZING. 
ITCHING: 
WHEEZING 
ANTIHISTA- 
MINES. 
OTHER 
MEDICATIONS. 
REMARKS: O = NO SYMPTOMS 
+ = MILD TO 
MODERATE 
+ = SEVERE 
SYMP TOMS 
V = OUT OF TOWN 
Cope # . S = SLEEPING 





Fig. 3.—A sample postcard. Each patient was supplied with one such postcard for each day 
of the 1954 ragweed season. 


Seventeen patients with ragweed sensitivity, living in or near Ann Arbor, 
were supplied with postcards (Fig. 3) on which they recorded severity of 
symptoms according to a code at the bottom right-hand corner. An arbitrary 
index of symptom severity was caleulated by adding the numbers of plusses 
in each time period for all the patients and dividing this sum by the number 
of patients reporting for each period. On those days when any patient was 
away from the Ann Arbor vicinity, his reports were excluded from calculation 
of that day’s index of symptoms. Thus, if all seventeen patients experienced 
the maximum symptoms from 6:00 a.m. to 10:00 a.m. on a given day (record- 
ing ++ for each of the five symptoms—stuffiness, rhinorrhea, sneezing, itching 
of nose, and wheezing) totaling ten +’s per patient, the totai would be 170 for 
the four-hour period. If this figure is divided by seventeen (the number of 
patients reporting), the index of symptoms would be 10. The index is thus 
corrected for absence of patients, failure to reply, incorrect dating of post- 
eard, or masking of allergic symptoms by other illness. 
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RESULTS 
The fluctuation of pollen concentration is shown in Figs. 4 and 5; each 
block represents one day, and the date is shown on the abscissa. The initial 
value each day is the 8:00 a.m. determination, and the following values rep- 
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Fig. 4.—Fluctuation of ragweed pollen concentration. Dates are recorded along abscissa. 
Values along ordinate represent ragweed pollen grains per 270 liters. 
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Fig. 5.—For explanation, see Fig. 4. 
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resent the determinations every four hours thereafter; the last value in each 
day’s bar represents the 4:00 a.m. value for the following day. The method 
of graphing was chosen, as it seemed likely that the ragweed pollen in the 
atmosphere at midnight and 4:00 a.m. largely represented carry-over from 
the pollen liberated in the previous twenty-four-hour period. The height of 
each individual bar represents the number of ragweed pollen grains on the corre. 
sponding filter. The pollen was obtained from the 270 liters of air which 
passed through the filter during the half-hour that its specific valve was open, 


8 AM NOON 4 PM 8 PM 12MN 4 AM 
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lig. 6.—Frequency of the daily maximum and minimum pollen concentrations at each of the 
sampling periods. 





The ordinate, then, shows the amount of pollen contained in approximately 10 
cubie feet of air (270 liters = 9.5 eubie feet) during each of the time periods 
shown on the abscissa. On two occasions the results were too high to be 
charted using the coordinate values employed; these results are indicated in 
the appropriate space. 

Several conclusions are apparent from Figs. 4 and 5. First, the usual pat- 
tern of fluctuation of ragweed pollen concentration is for higher values dur- 
ing the midday and lower values in early morning and late at night, as would 
be anticipated. Second, although pollen is liberated in the late morning, 
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these studies show that high concentrations of ragweed pollen were present at 
midnight and 4:00 a.m. on several occasions. or example, on August 30, 
September 4, and September 6, late peaks occurred, on the latter two occasions 
with the daily maximum concentrations oceurring at midnight. 

Fig. 6 represents the incidence of maximum and minimum concentrations 
in each four-hour period. Of the twenty-nine complete daily cycles shown, 
twenty-three were taken from Figs. 4 and 5 (in each of the instances where 
complete data were available for the twenty-four-hour period). The data for 
the other six days were obtained prior to Aug. 23, 1954, at a time when the 
orientation of the filters was upward rather than downward, and we have not 
included them in Fig. 4, as they are not comparable. The difference, however, 
does not affeet the time of maximum pollen concentrations. On the basis of 
the information in Fig. 6, one ean again appreciate the fact that, although a 
pattern appears to emerge with higher concentrations occurring at noon and 
4:00 p.M. and lower concentrations occurring from midnight through 8 :00 
A.M., the maximum and minimum concentrations can occur at any time with 
the exception of 4:00 p.m., when no minima are recorded. We should like to 
emphasize that these generalizations stem from a limited amount of data; 
many future determinations are necessary if they are to be verified. The pat- 
terns deseribed apply to a sixth-floor level and, since simultaneous ground- 
level determinations were not obtained, we do not know whether the same 
fluctuations occur at zero elevation. 

Figs. 7 and 8 record the fluctuations of patients’ symptoms. Each frag- 
ment of the broken line represents one day, extending consecutively from Aug. 
23, 1954. Only 6:00 a.m. to 10:00 P.M. periods are recorded; the 10:00 P.M. 
to 2:00 a.m. and 2:00 a.m. to 6:00 A.M. indices were omitted because it was 
found that most patients were sleeping during these periods and, therefore, 
did not reeord symptoms. Caleulating the index of symptoms at times when 
the patients with severe allergies were awake because of allergie difficulty, 
excluding those patients whose disease was of less severity but whose symp- 
toms entered into the caleulations during the day, would give falsely high 
values for indices during the night. 

The preceding data suggest that fluctuations of symptoms of patients in 
and around Ann Arbor fail to show any close correlation with ragweed con- 
centration as determined at the sixth floor. Possibly the concentrations of 
ragweed at the sixth floor may be different from those on the ground, and 
the variations of ragweed concentration in different locations probably are 
quite marked. Further, the concentration of dust, fungus, and other aeroal- 
lergens, to which some of the patients were also sensitive, would not neces- 
sarily parallel ragweed. Perhaps of greater importance is the pattern of 
fluctuation. It will be seen that, with one exception (September 18), symp- 
toms were always higher in the morning, falling to a lower value at noon. 
Frequently there was a secondary rise in symptoms in the evening; this value 
sometimes exceeded the 8:00 a.m. determination. With one exception, there 
is a consistent pattern of more difficulty in the morning and improvement at 
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Fig. 7.—Index of symptoms. Each day is represented by one portion of the broken line, be- 
ginning on Aug. 23, 1954 (left), and extending through Sept. 8, 1954 (right). 
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noon, frequently in spite of a marked rise of ragweed concentration during 
this interval. This pattern of symptoms would seem to be worthy of further 
investigation. 

CONCLUSIONS 


1. A new method of aeroallergen determinations is discussed. 

2. Fluctuations in ragweed pollen concentration throughout twenty-four- 
hour cyeles are recorded. A pattern of higher ragweed concentrations at mid- 
day and lower concentrations in the late evening and early morning hours is 
suggested, although there are exceptions to this tendency. 

3. The symptoms of the patients studied do not correlate readily with rag- 
weed coneentration, but suggest an interesting independent pattern. Mani- 
festations of allergic disease were more prominent in the morning and de- 
creased at midday, often despite a marked increase in ragweed levels. 

4. In view of the lack of correlation between fluctuations of aeroallergen 
coneentrations and severity of patients’ symptoms, there does not appear to 
be sufficient reason at this time to recommend the replacement of the simple 
method of aeroallergen sampling presently used by a precise, though more 
complicated, volumetric method of sampling. 


We wish to acknowledge our indebtedness to Dr. John M. Sheldon of the Allergy Sec- 
tion, University of Michigan Hospital, and to Professor Wendell Hewson and Mr. William 
Hanson of the Engineering Research Institute of the University of Michigan for their 
advice, encouragement, and assistance. 
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SENSITIZATION OF THE HUMAN SKIN 
A Stupy or LocaAtION oF SITES AND OF Exposure TIME OF EXCITANT 


Max Groinick, M.D., Brookiyn, N. Y. 


N PREVIOUS experiments of mine’ in active sensitization of the skin of 
human beings with krameria, a plant extract, certain deductions made from 
the findings therein seemed applicable to the study of a method for testing 
the sensitizing potentials of chemicals (therapeutic, cosmetic, industrial, ete.) 
to which the skin may be exposed. Experimental studies in skin sensitization 
are readily carried out in animals, and are helpful in determining the general 
immunologie responses .of the skin. They do not, however, accurately reflect 
what is occurring in the sensitized human skin. Man is generally considered 
to be the ideal test subject, the findings obtained representing a better guide 
to the prognostication of what eventually can be expected to happen to the 
human skin when it is exposed to a substance which is a potential sensitizer. 
Sulzberger and Simon,‘ in studying why various arsphenamines differed 
in their properties to cause sensitization in treated subjects, planned experi- 
ments in active sensitization of guinea pigs with the drugs, aimed at determining 
the ‘‘sensitization index’’ of various lots of the drug. They stated, too, that 
information obtained concerning sensitization in another species was not 
necessarily directly applicable to arsphenamine sensitization in man. The 
term ‘‘sensitivity index’’ was employed by Rostenberg and Sulzberger® in a 
clinical evaluation of the results of patch tests on: nearly 1,000 patients to 
indicate the measure of positive reactions to be expected in various dermatoses 
under consideration. Rostenberg and Kanof® compared the sensitizing capaci- 
ties of two simple chemicals by actively sensitizing their subjects to both sub- 
stances and comparing the incidence of sensitization to each. Various other 
techniques of sensitization with various substances are discussed by me* in 
a paragraph on factors in sensitization in eczematous contact type dermatitis. 


In this presentation, the roles of exposure time and of location of exposure 
sites of the excitant will be analyzed,. based on findings elicited in experimental 
studies of the factors concerned in the production of epidermal sensitization. 
These factors of time and of site location will then be varied in a number 
of technical procedures designed to determine the sensitizing potential of a 
known chemical substance in man. 


The use of the prophetic patch test of Schwartz’® is not now generally 
accepted. It is not felt that an initial patch test application for two to five 
days, followed fourteen to twenty-one days later by a one- to two-day challeng- 
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ing test, is an adequate exposure for substances generally, unless the substance 
is a potent sensitizing material and/or a high concentration of it is used. In 
support of the latter exception can be offered the following several experiences, 
among others. Straus‘? sensitized the rhesus monkey by means of a single 
forty-eight-hour pateh test with undiluted poison ivy oil; Wedroff and Dolgoff™ 
rendered sensitive 70 per cent of their subjects (humans) by applying to 
the skin a single drop of a 10 per cent solution of dinitrochlorobenzene; 
Grolnick'? was able to sensitize the human skin by applying to the skin 
several drops of the fluid extract of krameria as a pateh test for a one-, two-, 
or three-day period. 

The present method of prophetic testing for meeting the requirements 
of the United States Food and Drug Administration is that which is ree- 
ommended by Draize'®** of the Department of Pharmacology. In this pro- 
cedure, ten successive twenty-four-hour pateh test applications are made every 
other day to varied parts of the body. <A challenging test is applied two 
weeks after the last test. Draize believes that a ‘‘number of fresh exposures 
or insults’? are ‘‘preferable to one continuous exposure.’’ He predicates 
his recommendations on the belief that substances applied to the skin are 
quickly eliminated therefrom. No confirmatory evidence is offered for this 
view. This procedure of testing obviously is a great inconvenience to both 
the test subject and the person doing the study. At the present time there 
are no published data to indicate the superiority of this or any other available 
procedure for testing the sensitizing capacities of chemicals. 

In establishing various procedures for prophetic testing for the current 
study, the following findings in my previous studies formed the basis for such 
techniques: 


(a) In the original technique an initial one-, two-, three-, or 
seven-day patch test was followed in two weeks by a second test for 
forty-eight hours. If no reaction appeared, one- or two-day tests 
were made successively at weekly intervals until sensitization occurred. 
If results were negative after eight such treatments, a final seven-day 
test was made. The tests had been applied on the arm in a reverse 
S order, so that the sites were about 2 to 3 inches apart laterally 
or vertically. This technique rendered sensitive the greatest number 
of subjects, namely 87 per cent! to 90-plus per cent (extended series). 
It was felt that the proximity to each other of test exposures was the 
factor of consequence in establishing sensitization by this procedure. 


(b) A much simpler procedure consisted of a single seven-day 
patch test. This was effective in sensitizing twenty-one of twenty-nine 
subjects, or 72 per cent.? The incubation period in this group ranged 
from nine to fourteen days, indicating that excitant or related reacting 
substanee could remain fixed in the skin for at least fourteen days 
after a single contact with the skin. 
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(ec) In reviewing the findings of the spontaneous flare reaction’ 
in subjects sensitized by multiple successively applied patch tests to 
sites close to each other, it was evident that as many as three previ- 
ously nonreacting sites could flare up. Moreover, some of the sites 
which reacted had been treated as long as forty-two days previously, 
indicating that excitant or related reacting substance could remain 
fixed in the skin for as long as seven weeks. 


(d) Where spontaneous flare-up of more than one treated site 
took place, this phenomenon occurred in the reverse order to that 
in which these sites had been treated. Further, it was demonstrated 
that this order of flare-up was related to the concentration and/or 
amount of residual antigen remaining at the respective reacting sites. 
It seemed reasonable to infer that each successive application to 
the skin influenced the immunologic processes which were developing, 
and that the final outcome or state of hypersensitiveness was a sum- 
mation of the individual stimuli made by the successive patch test 
contacts of the skin with the excitant. 


PROCEDURES 


In planning the procedures for the present study, the site locations were 
varied so that patch tests were applied close to each other or at great distances 
from each other. Exposure time was also varied, tests being applied for 
one-, two-, three-, four-, and seven-day periods, with the total testing time 
ranging from thirty-one to thirty-eight days. The usual ineubationary period 
for establishing eczematous sensitization was thus adequately provided for. 

Four different procedures were devised. Eventually the findings obtained 
by each procedure were to be compared with each other and with the pro- 
cedure recommended by Draize. 

The chemical used for testing* was 2-nitro-2 bromo-1 methoxy-1-pheny]- 
propane 


Br 
| 
4 \—CH—C—CH, 
Si 
OCH, NO. 


which, by preliminary study, was found to be capable of sensitizing the human 
skin, It was employed in 1 per cent concentration in a water-soluble ointment 
base. Control testing with the ointment for one- to two-day periods indicated 
that the chemical in this concentration was not a primary irritant to the 
skin. One and five per cent solutions of the chemical in mineral oil were 
also used to determine whether sensitivity had been induced. 

The testing procedures will be referred to as A,B,C,D, and E, the last 
being that suggested by Draize (Table I). 


*Furnished by Dr. Michael G. Mulinos, Medical Director, Commercial Solvents Corpora- 
tion 
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Procedure A: 

1. Patch test applications to the lateral surfaces of both right and 
left arms, for a seven-day period; observation from the eighth 
to fourteenth days, inclusive. 

Patch test application to an untreated area of the right arm for 
seven days; observation from the twenty-second to twenty-eighth 
days, inclusive. 


bo 


3. Patch test on the lateral surface of the left arm for a forty-eight- 
hour period, to determine whether sensitivity was present. 


Procedure B: 

1. Patch test applications to both left and right arms for a four-day 
period; observation from the fifth to fourteenth days, inclusive. 

2. Patch test applications to both left and right scapular or sub- 
clavicular areas for four days; observation from the nineteenth to 
twenty-eighth days, inclusive. 

3. Pateh test as in procedure A, step 3. 


Procedure C: 
This procedure is similar to that used originally by me’ and discussed 
in the introduction. There were fewer steps, however. Four sites 
were selected on the left arm, approximately 2 or 3 inches from each 
other, and arranged as follows: (1) (2) 

(4) (3) 


These sites were treated in the following manner: 


1. Patch test to site (1) for three days; observation from the fourth 
to seventh days, inclusive. 

2. Patch test to site (2) for two days; observation from the tenth 
to fourteenth days, inclusive. 

3. Pateh test to site (3) for two days; observation from the seven- 
teenth to twenty-first days, inclusive. 

4, Patch test to site (4) for seven days, observation from the twenty- 
ninth to thirty-fifth days, inclusive. 


5. Pateh test on the right arm, as in procedure A, step 3. 


Procedure D: 

This procedure is an attempt to shorten the Draize method. Only 
five tests were used, and the treatment days were changed from one to 
1 three- or four-day period. 


as 


1. Pateh test application to the left arm for four days; observation 
from the fifth to seventh days, inclusive. 

2. Patch test application to the right arm for four days; observation 
from the twelfth to fourteenth days, inclusive. 

3. Pateh test application to the left scapular area for three days; 
observation from the eighteenth to twenty-first days, inclusive. 
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4. Patch test application to the right seapular area for three days; 
observation from the twenty-fifth to twenty-eighth days, inclusive. 
5. Patch tests as in procedure A, step 3. 


Procedure ‘EF: 

This is the procedure recommended by Draize. Patch tests were 
applied for twenty-four hour periods on alternate days, three times a 
week, for a total of ten exposures. They were applied, successively, 
to the following areas: left then right mid-forearm, left then right 
arm, left then right subeclavicular areas, left then right scapular 
areas, left then right lower thigh. <A challenging twenty-four hour 
test was finally made on the upper left forearm two weeks after the 
tenth, or final, test application. 


TECHNIQUE 


The patch consisted of a 34 inch (1.8 em.) square pad made of multiple 
layers of gauze attached to a 114 inch (3.8 em.) square of waterproof adhesive 
tape. A cotton-tipped applicator was dipped into the ointment and the 
latter was then rubbed into the gauze pad until the gauze was thoroughly 
covered with the ointment. Then an area of skin, about the size of a dime, 
was thoroughly covered with the ointment, by moving the ointment-covered 
applicator tip in this area in a circular direction about eight to ten times. 
The patch was then applied over this area. Treatment of both skin and 
gauze pad in this manner assured intimate contact between skin and chemical 
during the period of treatment. For further protection of the treated site, 
the pateh was sealed down with strips of waterproof plastic adhesive tape, 
overlapping the patch on all sides. The subjects were instructed not to 
shower or otherwise moisten the test patches while they were in situ. 

For the final tests, the ointment was merely applied to the surface of 
the gauze pad. The skin was not treated with the ointment. Where the 
oily solution of the drug was used, it was applied to the gauze pad by glass 
rod until the pad was saturated. Tests were also sealed to the skin by means 
of the waterproof adhesive tape. 

Final tests were generally made with the ointment, the base, and the 
1 per cent solution in oil. As the study progressed, it was ascertained that 
the ointment base produced no irritation or reaction, and its use was dis- 
continued. A 5 per cent oil solution was used at times as an additional test. 


SUBJECTS 


It had been planned that twenty-five subjects would be studied by each 
of the five methods. The final numbers of subjects who came to completion 
were twenty-six each in groups A and E, twenty-five each in groups B and C, 
and nineteen in group D (Table III). 

The subjects were predominantly young men and women, there being 
ninety-two subjects below the age of 30 years (Table II). There were fifty- 
eight male and sixty-three female subjects. Two of the subjects had light- 
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colored skin. The subjects, for the most part, were volunteer college students, 
In addition, there were patients from the allergy clinie and parents of allergic 
patients. 

All subjects were questioned for personal and family history of atopie 
diseases (hay fever, asthma, atopic dermatitis) and for a past history of poison 
ivy or other contact dermatitis. Forty-one subjects gave a positive personal 
history of atopic diseases, and forty-six had a positive family history of atopy. 


TABLE II. (A) DISTRIBUTION OF SUBJECTS ACCORDING TO AGE AND SEX AND (B) SENSITIZED 
SUBJECTS ACCORDING TO AGE GROUPS 


























A B 
AGE GROUPS SUBJECTS SENSITIZED 
(YEARS) MALES FEMALES NUMBER | PER CENT 
10 to 19 24 15 6 15 
20 to 29 31 22 7 13 
30 to 39 1 14 3 20 
40 to 49 1 6 0 0 
50 to 59 1 6 a 14 





Twenty-nine subjects had had one or more attacks of plant dermatitis, mainly 
due to poison ivy. One subject had had a recurring atopic dermatitis and 
one had had a recurring urticaria, but these conditions were inactive at the 
time of the study. 
FINDINGS AND DISCUSSION 

Procedures.—The technique of application was uniform throughout the 
experiment. Generally the prescribed plans of testing were adhered to. There 
was an occasional unavoidable deviation caused by a subject’s school program, 
holiday, illness, or other reason. The final conclusions could be influenced 
slightly, if at all, by these variations in procedure. Nevertheless, attention is 
ealled to these variations. Among group A subjects, the dual tests were made 
at the second application in two of them instead of at the first testing. In two 
other subjects, only single seven-day tests were done. In one subject, the 
second test had been omitted because of the subject’s absence and, in another, 
because the skin showed an intense erythema upon removal of the initial tests. 


TABLE III. SENSITIZED SUBJECTS ACCORDING TO PROCEDURE OF PROPHETIC TESTING 

















NUMBER OF | SUBJECTS SENSITIZED 
PROCEDURE SUBJECTS | NUMBER | PER CENT 
Group A 26 5 19 
Group B 25 1 4 
Group C 25 8 32 
Group D 19 2 10 
Group E 26 1 4 
Total 121 LG 14 





In group B, the dual tests were not done at the second application in one 
subject. In group C, three of the subjects had, in error, removed the final or 
fourth test after two days instead of seven days. Since this group yielded the 
highest percentage of sensitized subjects (Table III) and since the seven-day 
exposure is considered to be an important feature of procedure C, it is possible 
that one of the three subjects could have been sensitized. 
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Analysis of Subjects Sensitized—A total of seventeen subjects became 
sensitized, representing 14 per cent of the total group of 121 subjects (Table 
III). According to the procedure used, there were five sensitized subjects in 
group A (19 per cent), one in group B (4 per cent), eight in group C (32 
per cent), two in group D (10 per cent), and one in group E (4 per cent). 

Six of the sensitized subjects gave a positive personal history and seven 
a positive family history of atopy (Table IV). Six subjects had had poison ivy 
dermatitis in the past. Of the two Negro subjects, C., W. of group A, became 












































sensitized. 
TABLE IV. SENSITIZED SuBJEcTS (SUMMARY) 
| TEST REACTIONS 
ATOPY 1% 
PER- OINT- | 
| SONAL | FAMILY MENT | 1% o1 | 5% OIL 
SUB | | IIIS- HIS- | POISON | (DE- | (DE- (DE- SITE 
GROUP | JECT | SEX | AGE| TORY | TORY IvY |GREES)]| BASE | GREES) | GREES) | DAY | NO. 
C,W. M~ 25 0 0 0 3* 0 0 3+ 3 3 
F.,L. M 18 0 0 0 3 0 - 3+ 37 3 
A |@B F 20 0 0 ~ 3-4 0 3 = 24 2 
M.A. M 17 0 0 0 3 0 2 3 23 2 
S,R. M 18 0 0 + 3 0 0 3 30 3 
~B [UR F 18 0 0 0 1-2 0 0 2 2 62 
BB F él + + + 2 0 2 23 #44 ~ «5 
BM. F 29 + + + 2 0 & 1-2 44 5 
K.,H. M_ 24 + 4 0 3+ 0 2 5S: 38 5 
C |K.,M. F 38 0 + 0 3-4 0 z 3 37 5 
E¢€ BW 26 0 + 0 2-3 0 0 3 37 5 
L,F. F 34 + 0 0 3 0 2-3 3-4 37 5 
M.,R. F 32 + 0 + 3 0 2-3 S 17 3 
7 8,5. M 19 0 0 + 3 0 B 3 18 3 
D K.,E. M_ 21 0 0 0 2-3 0 2 3 36 5 
__|8,M. M_ 18 0 + 0 2-3 0 " 3 32 5 
E R.,M. M21 + + 0 3 0 1-2 2 40 11 








*Bloch standard. 


According to age group (Table IT) the following number of subjects beeame 
sensitized: six, or 15 per cent, between 10 and 19 years of age; seven, or 13 
per cent, between 20 and 29 years; three, or 20 per cent, between 30 and 39 
years; and one, or 14 per cent, between 50 and 59 years. There were nine 


male subjects and eight female subjects who reacted. 


Reactions.—It was not uneommon, upon removal of the three- to seven-day 
patch tests, to find an erythema reaction which eventually went on to faint 
desquamation. These reactions resembled those elicited by tests with soap 
solutions. Control tests with the ointment base for twenty-four- to twenty- 
eight-hour periods were found to be entirely negative. These primary reactions 
were then considered to be due to the prolonged intimate contact of the 
chemical-ointment combination to the skin. A review of the forty-eight hour 
tests revealed that a one-plus erythema, which usually cleared after twenty-four 
hours, was due in five instances to the ointment and in two instances each to 
the 1 per cent and the 5 per cent oily solutions of the excitant. 
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The reactions which indicated that the subjects had become sensitized were 
very typical, presenting erythema, infiltration, papules, vesicles, and occasionally 
bullae. Marked itching was present. The sites remained active for several 
weeks, and pigmentation continued for a longer period. Most of the reactions 


€ 


were in the 3-degree (Bloch) range (Table IV). The strongest reactions were. 


generally due to the 5 per cent oily solution. The ointment frequently gave a 
stronger reaction than the 1 per cent oily solution. Where the reaction to 
the ointment was stronger than that to the 5 per cent oily solution, it usually 
related to a seven-day test site; the 5 per cent solution never had been kept 
in situ for longer than two days. 

The spontaneous flare-up phenomenon oceurred in three subjects, once each 
in groups A, D, and E. 


Comparison of Procedures.—The procedures of testing and their respective 
findings may be compared from the standpoint of technical facility, the period 
of study or observation, the intensity of reactions, and their frequency. In 
A and B there were three test sessions; there were five in procedures C and D; 
and eleven test sessions in FE. In terms of efficacy, procedure A was the 
simplest of performance, with an incidence of sensitization of 19 per cent. 
The least convenient method, requiring eleven test sessions and yielding an 
incidence of sensitization of 4 per cent, was procedure EF, the plan recom- 
mended by Draize. In terms of site exposure days, there were twenty-three, 
eighteen, sixteen, sixteen, and eleven days, respectively. 

The period of study in procedures A, B, and D was thirty days, and in 
C and £ it was thirty-seven days. The usual incubation period for sensitization 
was thus adequately provided for. The subjects were observed for these periods, 
and some were observed for longer periods. Sensitization occurred before the 
end of the planned period in five instances, namely, on the seventeenth to 
twenty-fourth days. Thus, in group A, a positive reaction appeared at the 
second test in two subjects; in group B, one subject reacted at the second test; 
and in group C, a positive reaction occurred at the third test in two subjects. 


The strongest reactions seemed to occur in groups A and ©, whieh yielded 
the highest incidence of reactions, 19 and 32 per cent, respectively. In both 
of these procedures the seven-day patch test was considered an essential step. 
Procedure C, moreover, differed from the others in that repeated insults had 
been made to closely approximated sites, thus concentrating the excitant in a 
small area. In all other procedures, the excitant had been spread out over 
widely separated areas of the body. Procedure ( was, in principle, the same 
used by me in my original experiments with krameria, eight or nine steps 
having been employed then. 


Evaluation of Study.—I am cognizant of the inadequacies of studying 
small groups of subjects for the purpose of statistical analysis, but studying 
human beings on an experimental level entails the problem of securing subjects, 
getting their full cooperation, arranging for frequent meetings with them at 
mutually satisfactory times, and other deterring factors. 
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I further recognize the following limitations of this study: (a) small 
groups of approximately twenty-five subjects each were used, (b) only one 
concentration of the chemical was employed, and (¢) only one chemical sub- 
stance was employed. 

It becomes obvious, from a consideration of the various facets of the 
problem at hand, that the following factors need study by themselves and in 
combination with each other: the concentration of the excitant, the location 
and distribution of the sites, the frequency of application, and the exposure 
time or duration of application of the excitant. Only by expanded studies in 
larger numbers of subjects can these essentials be evaluated adequately in 
terms of the prescription of a system of testing. Nor ean one hope, obviously, 
to devise a single procedure which would meet the requirements for all types 
of chemicals and for all manners of use on the skin to which they are to be 
put. The present study merely represents a small step in the direction of the 
solution of the problem at hand. 


SUMMARY 


This is a further study into the problem of factors involved in the mecha- 
nisms of sensitization of the human skin. In devising techniques of sensitization, 
such variations in procedure were recognized as (a) short and prolonged pateh 
test exposures, (b) their frequency of application, (¢) their total number, and 
(d) their distribution on various areas of the body. A chemical substance, 
heretofore not used on the human skin, was employed, and was found in pre- 
liminary observations to be able to sensitize the skin by pereutaneous applica- 
tion. 

Four variations in procedure (A, B, C, and D) were established, based on 
findings in previous experiments and studies in skin sensitization by myself 
and others. <A fifth procedure (HZ), employed for purpose of comparison, was 
that suggested by the United States Food and Drug Administration for studying 
the sensitizing potentials of unknown chemicals. 

The number of subjects studied was 121, approximately equal numbers 
being treated by each of the five procedures. Seventeen subjects, or 14 per cent 
of the total, became sensitized, the percentages in each group being A, 19 per 
cent; B, 4 per cent; C, 32 per cent; D, 10 per cent; and E, 4 per cent. 

In comparing and evaluating the factors of location and distribution of 
pateh test sites and of the exposure time or duration of application of the 
excitant, I believe that the effectiveness of procedure C in yielding the highest 
incidence of sensitization ean be attributed to the prolonged (seven-day) patch 
test and to the distribution of the patch test sites over a small area of skin. 
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American Academy of Allergy 


Annual Meeting—Feb. 6, 7, and 8, 1956 
Postgraduate Review—Feb. 4 and 5, 1956 
Chase-Park Plaza Hotels 
St. Louis, Missouri 


PROGRAM 


The Scientific Session of the annual meeting, to be held all day Monday, all day 
Tuesday, and Wednesday morning, Feb. 6, 7, and 8, 1956, will be comprised of original 
presentations of clinical and investigative studies by members and fellows of the Academy. 
Distinguished guest speakers who will address the Academy on each day of the Scientific 
Session on subjects of foremost interest to allergists include the following: 


‘“The Gamma Globulins.’’ Charles A. Janeway, M.D., Thomas Morgan 


Rotch Professor of Pediatrics, Harvard University School of Medicine, and 
Physician-in-Chief, Children’s Hospital, Boston, Massachusetts. 

‘*Bacterial Hypersensitivity.’’ Sidney Raffel, M.D., Professor of Bacteri- 
ology, Stanford University School of Medicine, Stanford, California. 

‘¢Tmmunohematology.’’ Carl V. Moore, M.D., Busch Professor of Medicine, 
Chairman of Department of Medicine, Washington University School of Medicine, 
and Physician-in-Chief, Barnes Hospital, St. Louis, Missouri. 

‘*Pathogenesis of Allergic Contact Dermatitis.’’ Herman N. Eisen, M.D., 
Professor of Medicine and Director of Dermatology Section, Washington University 
School of Medicine, St. Louis, Missouri. 

‘“Allergy and the Food and Drug Administration.’’ Irvin Kerlan, M.D., 
Associate Medical Director and Chief, Research and Reference Branch, Division 
of Medicine, Department of Health, Education and Welfare, Food and Drug 
Administration, Washington, D. C. 


The Postgraduate Review will be comprised of three panels to be held Saturday 
morning, February 4, Saturday afternoon, February 4, and Sunday afternoon, February 5, 
on the following subjects: 


‘‘Tmmunological and Clinical Aspects of Antigen Therapy.’’ Moderator, 


Osear Swineford, Jr., M.D., Professor of Internal Medicine (Aliergy-Arthritis 
Division), University of Virginia School of Medicine, Charlottesville, Virginia. 
‘¢Tndications and Contraindications in the Treatment of Asthma.’’ Moder- 
ator, Leo H. Criep, M.D., Associate Professor of Medicine and Chief of Allergy 
Clinic, Pittsburgh University School of Medicine, Pittsburgh, Pennsylvania. 
‘*The Allergic Child.’’ Moderator, Charles A. Janeway, M.D. (see above). * 


The 1956 meeting of the Association of Allergists for Mycological Investigations is 
tentatively set for Sunday morning, Feb. 5, 1956, at the Chase-Park Plaza Hotels, St. Louis, 
Missouri. 
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The final program of the Postgraduate Review and the Scientific Session of the annual 
meeting will be published in the January, 1956, issue of the JOURNAL OF ALLERGY. 
Each subseriber to the JOURNAL OF ALLERGY, in addition to the membership of the 
Academy, will be mailed a copy of the final program in the month of December, 1955. 


The Program Committee: 


W. B. Sherman, M.1). 
8S. C. Bukantz, M.D. 


K. P. Mathews, M.D. | 
S. F. Hampton, M.D., Chairman. 
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Announcements 


FourtH INTERNATIONAL CONGRESS OF INTERNAL MEDICINE 

The Fourth International Congress of Internal Medicine will be held in Madrid, Sept. 
19 to 23, 1956, under the Presidency of Prof. C. Jiménez Diaz. 

There will be two main subjects: ‘‘The Role of the Adrenals in the Pathogenesis and 
Evolution of Internal Diseases’? and ‘‘ Bronchial Asthma and Emphysema,’’ each of which 
will be dealt with by a number of speakers. Communications on these themes or on any 
others of free choice will also be admitted. 

Please address all inquiries to the Secretariat: Doctors J. C. de Oya and J. Gimena, 


Hortaleza n° 90, Madrid, Spain. 


THE ELEVENTH INTERNATIONAL CONGRESS OF DERMATOLOGY 


The Eleventh International Congress of Dermatology will be held in Stockholm, July 
31 to Aug. 5, 1957. The honorary president is Prof. Guido Miescher, Ziirich; the president 
is Prof. Sven Hellerstrém, M.D.; and the secretary general is C. H. Flodén, M.D. 

Papers and discussions will be held in English, French, German, and Spanish. A pre- 
liminary program will be distributed late in 1955. The secretary may be addressed at 
Hudkliniken, Karolinska sjukhuset, Stockholm 60, Sweden. 


ALLERGY FOUNDATION OF NORTHERN CALIFORNIA 


Newly elected officers of the Allergy Foundation of Northern California, Inc., are: 
chairman of the board of governors, Dr. M. Coleman Harris, San Francisco; vice-chairman, 
Dr. Grace Talbott, San Francisco; and secretary-treasurer, Dr. Albert Rowe, Jr., Oakland. 

The Foundation announces that during the ensuing twenty-four months a field survey 
of the San Francisco Bay area and surrounding counties will be carried out by Mr. McMinn, 
botanist of Mills College, Oakland, California. A survey will be made of pollen-producing 
plants in the area. The results of the survey, including photographs, will be published at its 


completion. 


Awarp To Dr. Bret RatNER 

At an open meeting of the Section on Allergy of the American Academy of Pediatries, 
held at the Palmer House in Chicago, Illinois, on Oct. 3, 1955, a seroll was presented to 
Dr, Bret Ratner of New York City by Dr. Jerome Glaser of Rochester, New York, chair- 
man, in behalf of the Section. The scroll reads as follows: 

‘*By unanimous vote of the Section on Allergy of the American Academy of Pedi- 
atrics assembled in Chicago at the Twenty-Third annual meeting of the academy, this scroll 
is awarded to Bret Ratner, M.D., as an expression of gratitude and appreciation for his 
untiring services in advancing pediatric allergy: 

“*As a pioneer investigator and teacher. 

‘* As organizer of the Section on Allergy and as its first chairman. 

‘‘For his successful efforts in obtaining recognition by certification for pediatric 
allergists in the sub-specialty of pediatric allergy.’’ 
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RESIDENCIES IN ALLERGY 


A residency in allergy is available at United States Veterans Hospital (North Side), 
Chicago. This residency combines the Veterans Hospital service together with the facilities 
in allergy at Northwestern University Medical School, and is approved by the Board of 
Internal Medicine and the subspecialty Board of Allergy. For further information, write 
to Dr. Samuel M. Feinberg, 303 E. Chicago Ave., Chicago 11, Illinois. 

Applications are being received for an approved residency in allergy at the United 
States Veteran’s Hospital and at the Medical Center, University of Pittsburgh, School of 
Medicine, for the year beginning July 1, 1956. Please address inquiries to Leo H. Criep, 
M.D., The Bigelow, Pittsburgh 19, Pennsylvania. 
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Brucellosis, human, standardized antigen and 
agglutination technie for, 30 
( Abst.) 

Buelizine hydrochloride, new antihistamine, 
clinical evaluation of (Gail- 
lard), 373 

Butyrie acid, reaction to (Essellier et al.), 
108 


for relief of, 50 


Cc 


Caffeine alkaloid, ergotamine tartrate and, 
rectal use of, for relief of mi- 
graine, 8 (Abst.) 

Canada fleabane for soybean diarrhea (Blue), 
425 

Canadian Academy of Allergy, 
nouncement ) 

Capillaries, effect of roentgen irradiation on, 
90 (Abst.) 

Capillary bed, mammalian, effect of antihis- 
taminie drugs on, 62 ( Abst.) 


93, 188 (An- 
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Cement, chromium content of, and its sig- 
nificance in cement dermatitis, 
7 (Abst.) 

Cerebrospinal rhinorrhea simulating allergic 
rhinitis (Berryman), 71 

Cheilitis due to coffee, 20 (Abst.) 

Chemical investigation of ragweed pollen ex- 
tracts (Frankel et al.), 33 

nature of asthmatic sputum, preliminary 
observations on (Bukantz and 
Schiele) (Abst.), 85 

Children, penicillin reactions in (Matheson 

and Elegant), 415 
skin test in penicillin sensitization in 
(Matheson and Elegant), 415 

Chlorprophenpyridamine maleate, sustained 
release, treatment of allergic 
conditions with, 16 (Abst.) 

Chlor-Trimeton and Cortogen in treatment 
of allergic conjunctivitis, 39 
(Abst. ) 

Citric acid, allergy to (Ettelson and Tuft) 
(Abst.), 88 

Citrus flavinoids in respiratory infections, 30 
( Abst.) 

Coal tar, eczematous hypersensitivity to, 21 
(Abst. ) 

Cobalt-60 gamma _ radiation, anaphylactic 
shock following, susceptibility of 
mice to, 8 (Abst.) 

Coffee, cheilitis due to, 20 (Abst.) 

Colitis, ulcerative, ACTH and cortisone in 
treatment of, 30 (Abst.) 

Collegium Internationale Allergologicum, 479 
(Announcement ) 

Compound F, oral, in asthma, 33 (Abst.) 

Compound 48/80 histamine liberator, action 
of, in guinea pig (Feinberg and 
Sternberger), 170 

Conjunctivitis, allergic, Cortogen and Chlor- 
Trimeton in treatment of, 39 
(Abst. ) 

Contact dermatitis, allergic, due to histamine- 
releasing drug 48-80, 83 ( Abst.) 

dinitrochlorobenzene, in guinea pigs, 4 
(Abst. ) 

effects of x-rays on experimentally pro- 
duced, 69 (Abst.) 

from chloreyclizine hydrochloride (Pera- 
zil) cream, 68 (Abst.) 

from platinum and related metals, 83 
( Abst.) ii 

Coronary occlusion, bedbug bite anaphylaxis 
misinterpreted as, 92 (Abst.) 

Cortical steroids and ACTH, simultaneous 
administration of: effect on 
adrenal weight and cholesterol 
concentration, 63 (Abst.) 

Corticoid therapy of atopic dermatitis, his- 
tologic and chemical changes 
following (Rappaport) (Abst.), 
82 

Corticosteroids, changes in patterns of secre- 
tion of, in rabbits after pro- 
longed treatment with ACTH, 

11 (Abst.) 
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Corticotropin and cortisone, effect of, on 


respiratory function in bron. 
chial asthma (Fyles et al.), 349 

cortisone, and hydrocortisone in diseases 
of hypersensitivity. I. Biological 
corticoid excretion during acute 
symptoms (Rose et al.), 1 

and hydrocortone therapy in asthma in 

relation to hyperglycemia and 
diabetes mellitus (Rose) 
(Abst.), 79 

death from, 41 (Abst.) 

intranasal, in hay fever and allergic rhini- 
tis, 38 (Abst.) 


Cortisone and ACTH during rapid desensi- 


tization of allergic patients 
(Keeney et al.), 141 

effect of, on passively transferred de- 
layed hypersensitivity to 2, 4- 
dinitrochlorobenzene in guinea 
pigs, 13 (Abst.) 

on pathology of reversed anaphylaxis 

in guinea pig (Arbesman et 
al.), 123 

in pregnancy, 16 (Abst.) 

in treatment of asthma (Baldwin et al.), 


of ulcerative colitis, 30 (Abst.) 
use and abuse of, in allergic conditions, 
81 (Abst.) 
and corticotropin, effect of, on respiratory 
function in bronchial asthma 
(Fyles et al.), 340 
antagonism of, to body temperature-redue- 
ing effect of histamine, 10 
( Abst.) 
corticotrophin, and hydrocortisone in dis- 
eases of hypersensitivity. I. 
Biological corticoid excretion 
during acute symptoms (Rose 
et al.), 1 
and hydrocortone therapy in asthma in 
relation to hyperglycemia and 
diabetes mellitus (Rose) 
(Abst.), 79 
during penicillin treatment of secondary 
mucocutaneous syphilis in hy- 
persensitive patient, 20 ( Abst.) 
effect of, on BCG infection in guinea pig, 
42 (Abst.) 
on plasma globulins in dogs, 90 (Abst.) 
volume changes in egg white-injected 
rats, 12 (Abst.) 
on vascular reactivity, 63 (Abst.) 
inhibition by, of binding of new histamine 
in rat tissues, 46 (Abst.) 
metacortandracin, and hydrocortisone, com- 
parative effects of, in bronchial 
asthma with diabetes mellitus 
and bronchial asthma with nasal 
polyps (Schwartz), 206 
ointment in treatment of eczema, 34 
(Abst. ) 
or hydrocortisone in treatment of severe 
intractable bronchial asthma 
(Burrage et al.) (Abst.), 79; 
(Wang et al.), 448 
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Cortisone and ACTH—Cont’d r ; 

sensitivity of circulating eosinophils and 
capillary resistance to, 90 
(Abst. ) 

therapy of serum neuritis, dramatic re- 
sponse to, 86 ( Abst.) 

thromboembolic complications from, 

risk of, 29 (Abst.) 

treatment of bronchial asthma, two deaths 
during, 51 (Abst.) 

Cortogen and Chlor-Trimeton maleate in 
treatment of allergic conjunc- 
tivitis, 39 (Abst.) 

of allergic rhinitis of pollen origin, 
34 (Abst.) 

Crabs, porcelain, pruritus produced by zooea 
larvae of one of, 22 (Abst.) 

Culturable fungus spores, air-borne, numbers 
and kinds of, in Havana, Cuba, 
(Alvarez and Castro), 150 

Cutaneous anergy and Hodgkin’s disease, 22 
( Abst.) 

Cytology of tuberculin reaction in skin win- 
dows in man, 40 (Abst.) 


D 


Dapanone, Isuprel, and aminophylline, ef- 
fects of, in bronchial asthma 
(Cander and Comroe), 210 
Demerol in bronchial asthma, 17 ( Abst.) 
Dermal sensitization, duration of, following 
cellular transfer in guinea pigs 
(Chase and Ballisto) (Abst.), 
83 
Dermatitis, allergic contact, due to histamine- 
releasing drug 48-80, 83 
(Abst. ) 
eezematous contact-type due to zoris, 37 
(Abst.) 
atopic, histologic and histochemical changes 
in (Rappaport) (Abst.), 82 
study of its natural course and of wool 
as dominant allergenic factor, 
35 (Abst.) 
urinary corticoid excretion in (Rose et 
al.), 6 
cement, chromium content of cement and 
its significance in, 7 (Abst.) 
contact, dinitrochlorobenzene, in guinea 
pigs, 4 (Abst.) 
effect of x-rays on experimentally pro- 
duced, 69 ( Abst.) 
from chloreyelizine hydrochloride cream, 
68 ( Abst.) 
from Perazil cream, 68 (Abst.) 
from platinum and related metals, 83 
( Abst.) 
from waterless hand cleaners, 21 ( Abst.) 
hand, etiologic appraisal of, 84, 85 (Absts.) 
inhalant allergens in, 85 (Abst.) 
soap and detergents as primary irritants 
in, 85 (Abst.) 
hydrocortisone acetate ointment in, 3 
( Abst.) 
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Dermatitis—Cont ’d 
in guinea pigs produced by crude ether- 
soluble extracts of alternaria, 
hormodendrum, penicillium, and 
Aspergillus, 66 (Abst.) 
inhalant allergens in, 85 (Abst.) 
occupational, in government workers, 4 
(Abst.) 
of feet due to shoes, 69 (Abst.) 
Rhus, treatment of, with topical hydro- 
cortisone, 67 (Abst.) 
venenata from tree pollen oils (Lovell et 
al.) (Abst., 89); 408 
Dermatology, 3, 20, 34, 52, 66, 83 (Absts.) 
hydrocortisone ointments in, 6 (Abst.) 
Dermatoses, allergic, histopathology of, 27 
(Abst. ) 
fluorhydrocortisone acetate topically ap- 
plied in, 70 (Abst.) 
prednisone in treatment of, 70 ( Abst.) 
Dermographism, low incidence of, in sub- 
acute and chronie urticaria, 36 
(Abst. ) 
Desensitization, allergic, antihistamines by 
injection in, 66 (Abst.) 
and resensitization, bronchial, in passively 
sensitized guinea pigs (Swine- 
ford et al.), 157 
arthus (Swineford and Tull) (Abst.), 83 
of penicillin-sensitive patients, 23 (Abst.) 
rapid, of allergic patients, use of cortisone 
or ACTH during (Keeney et 
al.), 141 
Desensitizing antigen, acacia as (Silvette et 
al.), 509 
Detergents and soaps as primary irritants in 
hand dermatitis, 85 (Abst.) 
as sensitizers in hand dermatitis, 84 
(Abst. ) 
Diabetes, insulin-resistant, after total pan- 
createctomy, 42 (Abst.) 
mellitus and hyperglycemia, asthma in re- 
lation to, corticotrophin, corti- 
sone, and hydrocortone therapy 
in (Rose) (Abst.), 79 
bronchial asthma with, comparative ef- 
fects of metacortandracin, hy- 
droecortisone, and cortisone in 
(Sehwartz), 206 
Diarrhea, infantile, Shwartzman phenomenon 
in faral, 78 (Abst.) 
soybean, folklore remedy for (Blue), 425 
Dibueaine hydrochloride lozenges, fatal poi- 
soning from, 86 ( Abst.) 
Dicumarol, effect on localized Shwartzman 
reaction, 20 (Abst.) 
Diethyl-aminoethyl theophylline hydrochlo- 
ride, cerebral hemodynamic re- 
sponse to, 29 ( Abst.) 
Dilemma in allergy (Prince), 279 
Dinitrochlorobenzene contact dermatitis in 
guinea pigs, 4 (Abst.) 
Diphenylpyraline, antihistaminie drug, report 
of committee of Research Coun- 
ceil of American Academy of 
Allergy on, 377 
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Diphtheria antitoxin, studies of, in rheumatic 
fever subjects, 47 (Abst.) 
Disinfectant, beta-propiolactone, activity of 
human reagins exposed to (Flick 
and Feinberg), 262 
allergy, swelling of interphalangeal 
joints as manifestation of, 72 
(Abst. ) 
eruption from sulfonamides, 86 (Abst.) 
therapy, reactions with (Alexander), 3835 
(B. rev.) 
Drugs, antihistaminic, effect of, on mam- 
malian capillary bed, 62 (Abst.) 
Bronchodilator, objective evaluation of, 
method for (Cander and Com- 
roe), 210 
new, clinical studies in allergy with several 
(Arbesman) (Abst.), 87 
evaluation of, 273 (Editorial) 
report of committee on, of Research 
Council of American Academy 
of Allergy, 1954-1955, 377 
sensitizing properties of, experimental 
methods for detection of, short- 
comings of (Mayer), 133 
Dust, house, analysis and standardization of, 
by gel diffusion, 7 (Abst.) 
antigen, source of, studies on (Follensby 
et al.) (Abst.), 80 


Drug 


E 


Eezema, atopic, personality factors in adult, 
36 (Abst.) 
nummular, etiology of, 6 (Abst.) 
treatment of, with cortisone ointment, 34 
( Abst.) 
Eezematous hypersensitivity to coal tar, 21 
( Abst.) 
Editorial, evaluation of new drugs, 273 
second International Congress on 
lergology, 180 
the allergist and preventive medicine, 75 
Electrophoretic separation of skin-sensitizing 
antibody from sera of ragweed- 
sensitive patients (Sehon_ et 
al.), 329 

Eosinophilic granuloma of lungs, 75 (Abst.) 

Eosinophils in allergy and_ hypersensitivity 
(Samter), 248 

of blood during prolonged exposure to cold 

and chronic administration of 
cortisone acetate, 15 (Abst.) 

Epinephrine, blood cell count response ta, in 

splenectomized dogs, 47 (Abst.) 
effect of, on thyroid hormone level in 

blood, 17 (Abst.) 
potentiation of effects of, by 

compounds, 62 (Abst.) 

Epoxytropine tropate methylbromide, aersols 

of, for relief of bronchospasm, 
50 (Abst.) 

Ergotamine tartrate and caffeine alkaloid, 
rectal use of, for relief of mi- 
graine, 8 (Abst.) 

multiforme bullosum following 
phenylbutazone treatment for 
arthritis, 52 (Abst.) 


Al- 


flavenoid 


Erythema 
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INDEX 


Erythrocyte antigens, human (Haberman), 
220 
Esophagus, rupture of, complication of statys 
asthmaticus, 51 (Abst.) 
Experimental autoimmunologie diseases (Ca- 
velti), 97 
contact dermatitis. I. Dinitrochlorobenzene 
contact dermatitis in guinea 
pigs, 4 (Abst.) 
glomerulonephritis produced by foreign 
protein, natural history of, 28 
( Abst.) 
hypersensitivity in rabbits, serum electro. 
phoretic pattern in (Criep et 
al.) (Abst., 85); 519 
methods for detection of sensitizing prop- 
erties of new drugs, short- 
comings of (Mayer), 133 
production of arteritis by passive sensiti- 
zation, effect of biologie and 
chemical agents on. IT. Nitrogen 
mustard, 9 (Abst.) 


F 


Febrile syndrome during hydralazine treat- 
ment for hypertension, 24 
( Abst.) 

Feet, dermatitis of, due to shoes, 69 (Abst.) 

Fibrocrystalloid antigen from _ alternaria 
(Sternberger et al.) (Abst.), 82 

Filter, new micro Seitz type, (Strauss and 
Spain), 471 

Flavenoid compounds, potentiation of effects 
of epinephrine by, 62 (Abst.) 

Fluorhydrocortisone acetate, topically ap- 
plied in dermatoses, 70 (Abst.) 

and Meticorten in treatment of allergic 

disorders (Arbesman and_ Eh- 
renreich), 189 

Folklore remedy for soybean diarrhea (Blue), 
425 

Food tests in allergies and controls; studies 
in sensitization as applied to 


skin testing procedures (Tuft 
and Heck), 67 

Foodstuffs, allergenicity of modified and 
processed. VII. Gelatin: ana- 


phylactogenic properties of gel- 
atin and its precursors (Ratner 
and Crawford) (<Abst.), 91 
Fractionation of pollen extracts. II. Chemical 
and paper chromatographic in- 
vestigation of ragweed pollen 
extracts (Frankel et al.), 38 
of ragweed pollen extracts (Perlman) 
(Abst.), 86 
Friedlinder bacillus in chronic respiratory 
disease, role of, 179 (Abst.) 
Fungi encountered in atmosphere, studies on. 
I. Presence of fungus spores 
and of pollens in KOH _ prep- 
arations, 68 (Abst.) 
II. Production of dermatitis in 


guinea pigs .by crude ether- 
soluble extracts of alternaria, 


hormodendrum, penicillium, and 
Aspergillus, 66 (Abst.) 
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Fungus colony counts from air-borne spores 
in Birmingham, Alabama 
(Cason), 367 

air-borne, culturable, numbers and 
kinds of, in Havana, Cuba (Al- 
varez and Chase), 150 


spores, 


G 


Gamma-globulin and asthmatie child (Bowen) 
(Abst.), 87 
Gastric juices, secretion of, inefficacy of anti- 
histaminics upon (Stern), 268 
Gel diffusion, analysis and standardization of 
house dust by, 7 (Abst.) 
of proteins by, 73 (Abst.) 
precipitates, identification of 
antigens in, 49 (Abst.) 
Gelatin, anaphylactogenic properties of (Rat- 
ner and Crawford) (Abst.), 91 
and its precursors, anaphylactogenic prop- 
erties of (Ratner and Craw- 
ford), 320 
Glomerulonephritis, autoantibodies to kidney 
in acute and chronic (Cavelti), 
100 
experimental, produced by foreign protein, 
natural history of, 28 (Abst.) 
Glycerine in preparation and preservation of 
ragweed pollen extract, studies 
on optimum concentration of 
(Johnson et al.) (Abst., 89); 
429 
Grasses, pollen counts of, in Toronto, Canada 
(Collins-Williams and_ Best), 
466 
Guillain-Barrés 
from 


( Abst.) 


ragweed 


near-fatal shock 


syndrome, 
followed by, 43 


PAS 


H 


Hand dermatitis, etiologic appraisal of, 84, 
85 (Absts.) 
inhalant allergens in, 85 (Abst.) 
soap and detergents as primary irritants 
in, 85 (Abst.) 
Hay fever and asthma, 2, 17, 33, 49, 65, 81 
(Absts.) 
aerosols of pollen extracts in treat- 
ment of (Swineford and Lucas) 
(Abst.), 91 
intravenous injection of allergenic ex- 
tracts in, observations on (Low- 
ell et al.) (Abst.), 86 
pollen, treatment of, with aerosols of 
pollen extracts (Swineford et 
al.), 305 
summer, prophylaxis of, 78 (Abst.) 
intranasal corticotrophin in, 38 (Abst.) 
problem, meteorologic approach to 
(Dingle), 297 
defective, due to allergy, 
histamine in, 38 (Abst.) 
Helium, open circuit, method for measuring 
functional residual capacity and 
defective intrapulmonary gas 
mixing, 79 (Abst.) 


Hearing, anti- 





Helium-oxygen mixtures, effect of, on pul- 
monary function in asthmatic 
patients (Schiller et al.), 11 

Hemolytic antibodies, production of, in rat, 
influence of somatctrophie hor- 
mone and hydrocortisone acetate 
on, 48 (Abst.) 

effect of primaquine, II, Natural course 

of hemolytic anemia and mech- 
anism of its self-limited char- 
acter, 60 (Abst.) 

III. Study of primaquine-sensitive 
erythrocytes, 67 ( Abst.) 

IV. Relation of cell age to hemolysis, 
61 (Abst.) 

Histamine, body temperature-reducing effect 
of, antagonism of cortisone to, 
10 (Abst.) 

effect of, upon local fixation of antibodies 
in skin of guinea pig, 25 
(Abst. ) 
liberator compound 48/80, action of, in 
guinea pig (Feinberg = and 
Sternberger), 170 
effect of, in histamine-sensitive mice 
(Kind), 507 
mechanism by which, stimulates ACTH re- 
lease in rats, 46 (Abst.) 
metabolism in diseases of liver, 28 ( Abst.) 
new, binding of, in rat tissues, inhibition 
by cortisone of, 46 ( Abst.) 
pharmacology of, and role in anaphylaxis 
(Dragstedt), 287 
quantitative determination of, in animal 
tissues (MeIntire), 292 
blood, correlation of skin test 
response to multiple antigens 
and (Noah and Brand), 385 
by mast cells, cytological and pharma- 
ecological observations on, 27 
( Abst. ) 
skin test reactions to, in nonallergie per- 
sons (Tuft et al.), 363 
toxicity of, and antagonism between _his- 
tamine and antihistamines in 
various strains of mice, 74 
(Abst. ) 

Histamine-liberators, effects of, on mast cells 
of rat, 45 (Abst.) 
Histamine-releasing drug 48/80, allergic 
contact dermatitis due to, 83 

( Abst.) 

Histamine-sensitive mice, effect of histamine 
liberator 48/80 in (Kind), 507 

Histopathology of allergic dermatoses, 21 

( Abst.) 

report, American Academy of 

Allergy, Feb. 7, 1955 (Howes), 

9R2? 

-9OV 

Hodgkin’s disease, cutaneous anergy and, 22 
( Abst.) 

Horse serum, skin reactions to; studies in 
sensitization as applied to skin 
testing procedures (Tuft and 
Heck), 62 


release, 


Historian’s 
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House dust, analysis and standardization of, 

by gel diffusion, 7 ( Abst.) 
antigen, source of, studies on (Follensby 
et al.) (Abst.), 80 

Hydralazine treatment for hypertension, pro- 
longed, febrile syndrome during, 
24 (Abst.) 

Hydrocortisone acetate and somatotrophic 
hormone, influence of, on pro- 
duction of hemolytic antibodies 
in rat, 48 (Abst.) 

local use of, in dermatology, 3 ( Abst.) 
ointment in skin diseases, 70 (Abst.) 
corticotrophin, and cortisone in diseases of 
hypersensitivity, I. Biological 
corticoid excretion during acute 
symptoms (Rose et al.), 1 
intravenous, clinical uses of, 59 (Abst.) 
in allergy, 82 (Abst.) 
metacortandracin, and cortisone, compara- 
tive effects of, in bronchial 
asthma with diabetes mellitus 
and bronchial asthma with nasal 
polyps (Schwartz), 206 
nasal, in allergic rhinitis (Ogden et al.) 
(Abst.), 78 
ointments, rational use in dermatology, 6 
(Abst. ) 
or cortisone in treatment of severe, intract- 
able bronchial asthma (Burrage 
et al.) (Abst.), 79; (Wang et 
al.), 448 
topical, treatment of Rhus dermatitis with, 
67 (Abst.) 

Hydrocortone, corticotrophin, and cortisone 
therapy in asthma in relation 
to hyperglycemia and diabetes 
mellitus (Rose) (Abst.), 79 

Hyperglycemia and diabetes mellitus, asthma 
in relation to, corticotrophin, 
cortisone, and hydrocortone 
therapy in (Rose) (Abst.), 79 

Hyperhidrosis and associated dermatoses, 
piperphenamine, a new anti- 
cholinergic agent for control of, 
4 (Abst.) 

Hypersensitivity and allergy, role of formed 
elements of blood in (sym- 
posium: Chase et al.), 219 

diseases of, corticotrophin, cortisone, and 
hydrocortisone in. I. Biological 
corticoid excretion during acute 
symptoms (Rose et al.), 1 » 

eczematous, to coal tar, 21 (Abst.) 

experimental, in rabbits, serum electro- 
phoretic pattern in (Criep et 
al.) (Abst.), 85 

serum electrophoretic pattern in (Criep 

et al.), 519 

iodide, in etiology of periarteritis nodosa 
(Rasmussen), 394 

lymphocytes in (Chase), 242 

para-aminosalicylie acid, severe, 87 (Abst.) 

penicillin, studies in. I. Immunologie find- 
ings in two penicillin sensitive 
patients (Siegel et al.) (Abst.), 
78 
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Hypersensitivity and allergy—Cont’d 
II. Significance of penicillin as cop. 
taminant (Coleman and Siegel), 
253 
‘“stresses’’?’ and (Benaim et al.), 481 
to 2,4-dinitrochlorobenzene in guinea pigs, 
effect of cortisone and ACTH 
on, 13 (Abst.) 
Hypertension, hydralazine treatment 
febrile syndrome during 
longed, 24 (Abst.) 
Hyposensitization, oral, by oleoresin extracts, 
36 (Abst.) 


for, 
pro- 


I 


Illness in group of Cleveland families, study 
of. VI. Control studies of. re- 
actions to oxytetracycline hydro- 
chloride, 23 (Abst.) 

Immune response in rabbits, effect of poly- 
vinylpyrrolidone infusions on. 
89 (Abst.) 

Immunity, antituberculous, induced in mice, 
80 (Abst.) 

Immunization adenitis, 91 (Abst.) 

in rabbit, serum glycoprotein concentra- 
tions following, 89 (Abst.) 

Immunizing antigen, acacia as (Silvette et 

al.), 509 

unresponsiveness induced by 
protein antigens, 77 (Abst.) 

India ink, reticuloendothelial system of intra- 
venously injected particles of, 
effect of hypophysectomy and 
various combinations of steroids 
and ACTH upon phagocytosis 
by, 61 (Abst.) 

Infantile diarrhea, Shwartzman phenomenon 
in fatal, 78 (Abst.) 

Infections, respiratory, citrus flavinoids in, 
30 (Abst.) 

Inhalant allergens in dermatitis, 85 (Abst.) 

allergy, summer blooming lamb’s-quarters 
factor in, 83 (Abst.) 
therapy with pressor 
safety of, 82 (Abst.) 

Insulin, anaphylactic reaction from (Keeney 
et al.), 145 

skin lesions from, nature and prevention 
of, 41 (Abst.) 

Insulin-resistant diabetes after total 
createctomy, 42 (Abst.) 

International Congress of Allergology, second, 


Immunologic 


Inhalational drugs, 


pan- 


180 (Editorial); 187 (An- 
nouncement ) 

of Dermatology, eleventh, 555 (An- 
nouncement ) 

of Internal Medicine, fourth, 555 (An- 
nouncement ) 


Intranasal corticotrophin in hay fever and 
allergie rhinitis, 38 ( Abst.) 
Iodide hypersensitivity in etiology of peri- 
arteritis nodosa (Rasmussen), 
394 
sensitivity in etiology of periarteritis 
nodosa (Rasmussen) (Abst.), 81 
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Isoniazid and PAS, toxic reaction to, 53 
( Abst. ) 

therapy, tuberculin reactions of tuberculous 

patients on, 56 (Abst. ) 

Pyribenzamine, pretreatment 

with aerosols of, to prevent 

bronehial reactions to aerosols 

of specific haptens (Swineford 

et al.), 153 

Dapanone, and aminophylline, effects of, in 
bronchial asthma (Cander and 
Comroe), 210 


Tsuprel and 


J 


National Home for Asthmatie Chil- 
dren, 286 (Announcement) 


Jewish 


a 


K 


Kaposi's varicelliform eruption, direct trans- 
mission to nurse, 5 ( Abst.) 

KOH preparations, presence of fungus spores 
and of pollens in, 68 (Abst.) 


L 


Lamb ’‘s-quarters, summer blooming, factor in 
inhalant allergy, 83 (Abst.) 
Leukocyte lysis, comparison of, with other 
immunologic phenomena in sera 
of tuberculous’ rabbits, 39 
( Abst.) 
Liver, diseases of, histamine metabolism in, 
28 ( Abst.) 
Léffler’s reaction to para-aminosalicylie acid, 
73 (Abst.) 
syndrome following use of vaginal cream, 
24 (Abst.) 
ocular manifestations in, 37 (Abst.) 
Lung, functional residual capacity, open cir- 
cuit helium method for measur- 


ing, and for defective intra- 
pulmonary gas mixing, 19 
( Abst.) 


Lungs, eosinophilic granuloma of, 75 (Abst.) 


Lupus erythematosus, systemic, hypothesis 
concerning pathogenesis of, 12 


(Abst. ) 

Lymph node cells, studies on transfer of. 
III. Effects of variation in in- 
terval between injection of an- 
tigen into donor and collection 
of its lymph node cells, 26 
(Abst. ) 

IV. Effect of x-irradiation of re- 
cipient rabbits on appearance of 
antibody after cell transfer, 14 
( Abst.) 

demonstration of 
tion by, 72 (Abst.) 

in hypersensitivity (Chase), 242 


Lymphocytes, ageglutina- 


M 


Mast cells of rat, effects of histamine-liber- 
ators on, 45 (Abst.) 
release of histamine by, cytological and 
pharmacological observations on, 
27 (Abst.) 
Medicine, preventive, allergist and, 75 (Edi- 
torial) 








Méniére’s disease, nonsurgical management 
of, 39 (Abst.) 
Mercurial diuretics, reactions to, 74 (Abst.) 
Metacortandracin, hydrocortisone, and corti- 
sone, comparative effect of, in 
bronchial asthma with diabetes 
mellitus and bronchial asthma 
with nasal polyps (Schwartz), 
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in bronchial asthma (Sehwartz), 206 
in chronic asthma (Skaggs et al.), 201 
in treatment of allergic disorders (Arbes- 
man and Ehrenreich), 189 
Meteorologie approach to hay fever program 
(Dingle), 297 
Meticorten and 9 alpha fluorohydrocortisone 
in treatment of allergie dis- 
orders (Arbesman and Ehren- 
reich), 189 
in chronic asthma (Skaggs et al.), 201 
Metrorrhagia, uncommon symptom of con- 
stitutional reaction (Maietta) 
(Abst.), 90 
Micro Seitz type filter, new 
Spain), 471 
Migraine, rectal use of ergotamine tartrate 
and caffeine alkaloid for relief 
of, 8 (Abst.) 
Mold counts, atmospheric, in Toronto, Canada 
(Collins-Williams and _ Best), 
468 
Molds, evaluation of, as allergenic factor in 
New York metropolitan area 
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(Abst.). 81 
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Nasal allergies, Prantal, oral, in treatment 
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hydrocortisone in allergic rhinitis (Ogden 
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polyps as related to allergic rhinitis and 


bronchial asthma (Unger and 
Santos) (Abst.), 92 
bronehial asthma with, comparative 


effects of metacortandracin, 
hydrocortisone, and cortisone in 
(Schwartz), 206 

Nebulization therapy, improved method of, 
18 (Abst.) 

York Medical College, postgraduate 
course in pediatric allergy, 582 
(Announcement ) 

Nippostrongylus muris, absorption of pro- 

tective antibodies from serum 
of, rats immune to, 31 (Abst.) 

Nitrogen mustard, effect of, on experimental 

production of arteritis by pas- 
sive sensitization, 9 ( Abst.) 

Nummular eezema, etiology of, 6 ( Abst.) 

Nuporal troches, fatal poisoning from, 86 

( Abst.) 
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Occupational dermatitis in government work- 
ers, 4 (Abst.) 

Ocular manifestations in L6ffier’s syndrome, 
37 (Abst.) 

Oils, tree pollen, dermatitis venenata from 
(Lovell et al.), 408 

vegetable, allergens in (Essellier et al.), 
107 

Oleoresin extracts, oral hyposensitization by, 
38 (Abst.) 

Ophthalmology, allergy in, common manifes- 
tations of, 39 (Abst.) 

Optimum concentration of glycerine in prep- 
aration and preservation of rag- 
weed pollen extract, studies on 
(Johnson et al.), 429 

Otorhinology and _ ophthalmology, 
( Absts. ) 

Oudin’s gel diffusion technique, analysis of 
proteins by, 73 (Abst.) 

Oxygen and helium mixtures, effect of, on 
pulmonary function in asth- 
matic patients (Schiller et al.), 
11 

Oxytetracyeline hydrochloride, reactions to, 
control studies of, 23 (Abst.) 
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relief of 
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-ancreatectomy, total, insulin-resistant dia- 
betes after, 42 (Abst.) 
-antothenic acid, effect of, upon allergic re- 
actions (Tuft et al.) (Abst.), 
92 
-aper chromatographic investigation of rag- 
weed pollen extracts (Frankel 
et al.), 33 
Para-aminosalicylic acid, allergic reaction to, 
fatal, 54 (Abst.) 
and Isoniazid, toxie reaction to, accom- 
panied by leukopenia and atypi- 
‘al lymphocytosis, 53 (Abst.) 
hypersensitivity, severe, 87 ( Abst.) 
Loffier’s reaction to, 73 (Abst.) 


amine for bronchospasm, 450 


-arephylin, xanthine compound, cerebral 
hemodynamic response to, 29 
( Abst.) 


PAS, allergic reaction to, fatal, 54 (Abst.) 
and Isoniazid, toxic reaction to, 53 (Abst.) 
hypersensitivity, severe; blood and lymph 

node studies, 87 (Abst.) 
Loffler’s reaction to, 73 (Abst.) 
near-fatal shock from, followed by Guil- 
lain-Barrés syndrome, 43 
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anaphylaxis in dog, quantitative 
study of, 25 (Abst.) 
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aspects of, 44 (Abst.) 
Pathology of bronchial asthma. I. Signifi- 
cance of membrane changes in 
asthmatic and nonallergie pul- 
monary disease (Crepea and 
Harman), 453 
of reversed anaphylaxis in guinea pig, 
effects of ACTH and cortisone 
on (Arbesman et al.), 123 
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Penicillin allergy, skin-testing methods in 
diagnosis of, evaluation of 
(Tuft and Gregory) (Abst.), 92 

as contaminant, significance of (Coleman 

and Siegel), 253 
intramuscular, prolonged re. 

action to, 58 (Abst.) 

fatality following injection of, 43 (Abst.) 

hypersensitivity, studies in, I. Immuno. 

logic findings in two penicillin 
sensitive patients (Siegel et al.) 
(Abst.), 78 
II. Significance of penicillin as con- 
taminant (Coleman and Siegel), 
253 
severe anaphylactic 
25 (Abst.) 
procaine, adverse reactions to, 57 (Abst.) 
reactions in children (Matheson and Ele- 
gant), 415 
prevention of, parenteral and oral anti- 
histamines in (Mathews et al.) 
(Abst.), 78 
procaine amide in treatment and preven- 
tion of, 72 (Abst.) 
patient, desensitization of, 23 
(Abst. ) 
sensitization, skin test in, value of 
(Matheson and Elegant), 415 

S35-labeled, autoradiographical distribution 
and excretion studies with, /7 
( Abst.) 

treatment of secondary mucocutaneous 
syphilis, in hypersensitive pa- 
tient, use of cortisone during, 
20 (Abst.) 

Penicillin-streptomycin-procaine, anaphylactic 
reaction caused by mixture of, 
55 ( Abst.) 

Perazil cream, contact dermatitis from, 68 
( Abst. ) 

Periarteritis ‘nodosa, iodide hypersensitivity 
in, etiology of (Rasmussen), 
394 

sensitivity in, etiology of (Rasmussen) 

(Abst.), 81 

acute, associated 

sickness, 8 (Abst.) 

Personality factors in adult atopic eczema, 
36 (Abst.) 

Pertussis-vaccinated mice, passive anaphy- 
laxis in, quantitative aspects of, 
44 (Abst.) 

Pharmacology of histamine (Dragstedt), 287 

physiology, and pathology, 10, 26, 45, 59, 
74, 88 (Absts.) 

Phenylbutazone treatment for arthritis, ery- 
thema multiforme bullosum fol- 
lowing, 52 (Abst.) 

Phenylindanedione, agranulocytosis following 
treatment with, 54 (Abst.) 

Piperazine citrate, anaphylactogenic proper- 
ties of, 72 (Abst.) 

Piperphenamine, new  anticolinergic 
for control of 
and associated 
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Plasma and lysed red blood cells, blocking 
effect of, on delayed allergic 
reactions, 74 ( Abst.) 
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globulins in dog, effect of cortisone on, 
90 (Abst.) 

Platelet antibodies in allergy (Dameshek), 
229 

Platinum and_ related metals, contact der- 
matitis from, 83 (Abst.) 

Plimasin, report of committee of Research 
Council of American Academy 
of Allergy on, 379 

Pneumothorax, spontaneous, complicating 
asthma (Crepea) (Abst.), 88 

Poliomvelitis and allergic constitution, 92 

‘ (Abst. ) 
Pollen crop, quality of (Dingle), 299 
counts, atmospheric, in Toronto, Canada 
(Collins-Williams and Best), 
46] 
extracts, fractionation of. II. Chemical and 
paper chromatographic investi- 
gation of ragweed pollen ex- 
tracts (Frankel et al.), 33 
timothy and low ragweed, highly con- 
centrated, preparation of, by in- 
creasing concentration of ex- 
traction (Hampton et al.), 16 
hay fever and asthma, treatment of, with 
aerosols of pollen extracts 
(Swineford and Lueas) (Abst.), 
91 
treatment with aerosols of pollen 
extracts (Swineford et al.), 305 
injections, vaginal and urinary symptoms 
following, 65 (Abst.) 
dermatitis venenata 
(Lovell et al.), 408 
predictions (Dingle), 300 
survey of Northern California, 479 (An- 
nouncement ) 

Polyvinylpyrrolidone infusions, effect of, on 
immune response in rabbits, 89 
( Abst.) 

Posterior pituitary substances, anaphylactic 
reaction from (Keeney et al.), 
144 

Prantal, oral, in treatment of asthma and 
nasal allergies, 2 ( Abst.) 

Prednisone and prednisolone, major undesir- 
able side-effects resulting from, 
76 (Abst.) 

in bronchial asthma (Schwartz), 206 
in chronic asthma (Skaggs et al.), 201 
in treatment of dermatoses, 70 (Abst.) 

Pregnancy, cortisone and ACTH in, 16 
( Abst.) 

President’s address, American Academy of 
Allergy, Feb. 7, 1955 (Shel- 
don), 275 

Pressor drugs in inhalation therapy, safety 
of, 82 (Abst.) 

Pressure breathing, intermittent positive, in 
inspiratory phase of respiration, 
2 ( Abst.) 

Preventive medicine, allergist and, 75 (Edi- 
torial) 

Primaquine, hemolytie effect of. IT. Natural 
course of hemolytic anemia and 
mechanism of its self-limited 
character, 60 (Abst.) 


oils, tree, from 
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Primaquine—Cont’d 
III. Study of primaquine-sensitive ery- 
throcytes, 61 ( Abst.) 
IV. Relation of cell age to hemolysis, 
61 (Abst.) 
Procaine amide in treatment and prevention 
of penicillin reactions, 72 
( Abst.) 
oral, in control of pruritus, 35 (Abst.) 
penicillin, adverse reactions to, 57 (Abst.) 
Pronestyl in treatment and prevention of 
penicillin reactions, 72 (Abst.) 
Prophylaxis of summer hay fever and asthma, 
18 (Abst.) 
Protein antigens, immunologic unresponsive- 
ness induced by, 77 (Abst.) 
Proteins, analysis of, by electrophoresis and 
by Oudin’s gel diffusion tech- 
nique, 73 (Abst.) 
Pruritus, oral procaine in control of, 33 
( Abst. ) 
produced by zooea larvae of one of por- 
celain crabs, 22 (Abst.) 
pulmonary, and adrenocortical 
observations in bronchial asthma 
(Knapp and Michelson) 
(Abst.), 80 
Psychosomatic study of positive skin re- 
actions unrelated to bronchial 
asthma (Miller and Baruch), 54 
Pulmonary disease, chronic, alveolar-arterial 
oxygen tension gradient in, 
evaluation of factors affecting, 
64 (Abst.) 
non-allergic, membrane changes in, sig- 
nificance of (Crepea and Har- 
man), 453 
function in asthmatic patients, effect of 
helium-oxygen mixtures on 
(Schiller et al.), 11 
membranes, changes in, in asthmatic and 
j non-allergic disease, significance 
of (Crepea and Harman), 455 
psychiatric, and adrenocortical observations 
in bronchial asthma (Knapp 
and Michelson) (Abst.), 80 
ventilatory function, studies in. I. Vital 
capacity, first one-second ca- 
pacity, and foreed respiratory 
curves in patients with asthma: 
comparative evaluation of meth- 
ods (Roy et al.), 490 
Pyribenzamine and Isuprel, aerosols of, pre- 
treatment with, to prevent 
bronchial reactions to aerosols 
of specific haptens (Swineford 
et al.), 1538 
in treatment of nonhemolytie transfusion 
reactions, 91 (Abst.) 
Pyridine radical, antihistaminie compounds 
containing, quantitative method 
for determination of, 75 (Abst.) 
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Quantitative determination of histamine in 
animal tissues (MelIntire), 292 
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Ragweed antigens, identification of, in gel 
diffusion precipitates, 49 
(Abst. ) 

extermination campaign, New York City, 
effectiveness of (Walzer) 
(Abst.), 84 
pollen extracts, chemical and _ paper 
chromatographic investigation 
of (Frankel et al.), 33 
fractionation of (Perlman) (Abst.), 
86 
highly concentrated, preparation of, by 
increasing concentration of ex- 
traction (Hampton et al.), 16 
preparation and preservation of, opti- 
mum concentration of glycerine 
in (Johnson et al.) (Abst., 89); 
429 
production of (Dingle), 299 

Ragweed-sensitive patients, electrophoretic 
separation of skin-sensitizing 
antibody from (Rose et al.) 
(Abst.), 86 

sera of, electrophoretic separation of 
skin-sensitizing antibody from 
(Sehon et al.), 329 

Ratner, Bret, award to, 555 (Announce- 
ment ) 

Reaction, Loffler’s to PAS, 73 (Abst.) 
Shwartzman, fatal, during antibiotic 
therapy, 31 (Abst.) 

Reactions, anaphylactic, caused by mixture 
of  penicillin-streptomycin-pro- 
eaine, 55 (Abst.) 

severe, from oral penicillin, 25 (Abst.) 

penicillin, in children (Matheson and Ele- 

gant), 415 
procaine amide in treatment and_pre- 

vention of, 72 (Abst.) 

skin test, sensitization as applied to, 
studies in. IIT, Influence of age 
upon skin reactivity (Tuft et 
al.), 359 

to benzathine penicillin, 58 (Abst.) 

to iodides (Rasmussen), 395 

to mercurial diuretics, 74 ( Abst.) 

to oxytetracycline hydrochloride, control 
studies of, 23 (Abst.) 

to PAS, fatal allergic, 54 ( Abst.) 

to procaine penicillin in cats and man, 57 
(Abst. ) 

to sodium dehydrocholate, 44 ( Abst.) 

toxic, to PAS and Isoniazid, 53 (Abst.) 

tuberculin, of tuberculous patients on 
Isoniazid therapy, 56 (Abst.) 

with drug therapy (Alexander), 383 (B. 
rév. ) 

Reagins exposed to _ beta-propiolactone, ac- 
tivity of human (Flick and 
Feinberg), 262 

Red blood cells in allergy (Haberman), 219 

Residencies in allergy, 556 (Announcement) 

Respiration, effect on, of occlusion of 
bronchus in man during bron- 
chospirometry, 46 (Abst.) 
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inspiratory phase of, intermittent positive 
pressure breathing in, 2 ( Abst.) 

Respiratory allergies, childhood complications 
of (Harvard) (Abst.), 88 

disease, chronic, role of Friedlander bacillus 
in, 19 (Abst.) 

function in bronchial asthma, effect of: 
corticotropin and cortisone on 
(Fyles et al.), 340 

infections, citrus flavinoids in, 30 ( Abst.) 

response to carbon dioxide by salicylate, 
modification of, 92 (Abst.) 

syndrome, smoker’s, observations on, 3 
( Abst.) 

Reversed anaphylaxis in guinea pigs, effects 
of ACTH and cortisone on 
pathology of (Arbesman et al.), 
123 

Rheumatie fever, diphtheria antitoxin in, 
studies of, 47 (Abst.) 

Rhinitis, allergic, cerebrospinal rhinorrhea 
simulating (Berryman), 71 

intranasal corticotrophin in, 38 (Abst.) 

nasal hydrocortisone in (Ogden et al.) 
(Abst.), 78 

of pollen origin, treatment of, by use of 
suspension of Cortogen acetate 
with Chlor-Trimeton maleate, 34 
( Abst.) 

Rhus dermatitis, treatment of, with topical 
hydrocortisone, 67 ( Abst.) 

Roentgen irradiation, effect of, on capillaries, 
90 (Abst.) 

Rupture of esophagus, complication of status 
asthmatieus, 57 (Abst.) 
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Sandostene for treatment of allergic mani- 
festations, 75 (Abst.) 
Seasonal forecasts of pollen (Dingle), 500 
Second International Congress on Allergology, 
180 (Editorial) 
Seitz type filter, new micro (Strauss and 
Spain), 471 
Sensitivity, iodide, in etiology of periarteri- 
tis nodosa (Rasmussen) (Abst.), 
81 
of circulating eosinophils and capillary re- 
sistance to exogenous cortisone, 
90 (Abst. ) 
reactions to iodides (Rasmussen), 595 
sulfonamides to detect, 86 ( Abst.) 
tuberculin, in guinea pigs. influence of 
streptococcal toxin on develop- 
ment of, 40 (Abst.) 
Sensitization as applied to skin test reac- 
tions, studies in. III. Influence 
of age upon skin reactivity 
(Tuft et al.), 359 
dermal, duration of, following cellular 
transfer in guinea pigs (Chase 
and Battisto) (Abst.), 85 
of human skin (Grolnick) (Abst... 83); 542 
passive, of nitrogen mustard, effect on ex- 
perimental production of arteri- 
tis by, 9 (Abst.) 
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realli, skin test in, value of (Matheson 
and Elegant), 415 
studies in, as applied to skin testing pro- 
cedures. II. Influence of al- 
lergen contact (Tuft and Heck), 
59 
Sensitizers, soap and detergents as, in hand 
dermatitis, 84 (Abst.) 
Sensitizing antigen, acacia as (Silvette et 
al.), 509 
properties of new drugs, experimental 
methods for detection of, short- 
comings of (Mayer), 133 
Serum, electrophoretic components of, rela- 
tion of allergy reagins to, 15 
(Abst. ) 
pattern in experimental hypersensitivity 
(Criep et al.) (Abst., 85); 519 
glycoprotein concentrations following im- 
munization in rabbit, 89 ( Abst.) 
neuritis, cortisone therapy in, dramatic re- 
sponse to, 86 (Abst.) 
of rats immune to Nippostrongylus muris, 
absorption of protective anti- 
bodies from, 37 (Abst.) 
sickness, acute pericarditis associated with, 
8 ( Abst.) 

Shoes, dermatitis of feet due to, 69 (Abst.) 
Shwartzman phenomenon in fatal infantile 
diarrhea, 78 (Abst.) 
mechanism of, studies on, 75 (Abst.) 
reaction during antibiotic therapy, 31 

( Abst.) 
localized, effect of Dicumarol on, 20 
(Abst. ) 
Sinus disease, bacterial allergy and bronchial 
asthma (Siegal et al.) (Abst.), 
SO 
Skin diseases, hydrocortisone acetate oint- 
ment in, 70 (Abst.) 
human, sensitization of (Grolnick), 83 
(Abst. ) 
lesions from insulin, nature and prevention 
of, 41 (Abst.) 
reactions, positive, unrelated to bronchial 
asthma, psychosomatic study of 
(Miller and Baruch), 54 
reactivity, influence of age upon (Tuft et 
al.), 359 
sensitization of human (Grolnick), 542 
sensitizing antibody, electrophoretic separa- 
tion of, from ragweed-sensitive 
patients (Rose et al.) (Abst.), 
86 
from sera (Sehon et al.), 329 
sensitivity test and modified antiglobulin 
test, comparison of, in Brucella 
infection in abattoir workers, 
57 (Abst.) 
test in penicillin sensitization, value of 
(Matheson and Elegant), 415 
reactions, sensitization as applied to, 
studies in. III. Influence of 
age upon skin reactivity (Tuft 
et al.), 359 
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Skin diseases—Cont’d 

response to multiple antigens, correlation 
of blood histamine release and 
(Noah and Brand), 385 

testing methods in diagnosis of penicillin 

allergy, evaluation of (Tuft 
and Gregory) (Abst.), 92 

procedures, studies in sensitization as ap- 
plied to. IT. Influence of al- 
lergen contact (Tuft and Heck), 
59 


tests to mold in Toronto, correlation of 
counts with (Collins-Williams 
and Best), 468 
to pollens, correlations of counts with, 
in Toronto area (Collins-Wil- 
liams and Best), 461 
Smoker’s respiratory syndrome, observations 
on, 3 (Abst.) 
Soaps and detergents as primary irritants in 
hand dermatitis 85 ( Abst.) 
as sensitizers in hand dermatitis, 84 


( Abst.) 

Sociedad Mexicana de Alergistas, 479 (An- 
nouncement ) 

Sodium dehydrocholate, reactions to, 44 
( Abst.) 


Somatotrophic hormone and _ hydrocortisone 
acetate, influence of, on produc- 
tion of hemolytic antibodies in 
rat, 48 (Abst.) 

Soybean diarrhea, folklore remedy for (Blue), 
425 

Sputum, asthmatic, chemical nature of, pre- 
liminary observations on (Bu- 
kantz and Schiele) (Abst.), 85 

Status asthmaticus, blood volume in patients 
in, and during normal period 
(Lovell et al.) (Abst.), 90 

rupture of esophagus complicating, 51 
( Abst). 

Stings, bee and wasp, allergie reactions to, 
24 (Abst.) 

Streptococcal toxin, influence of, on develop- 
ment of tuberculin sensitivity in 
guinea pigs, 40 (Abst.) 

‘«Stresses’’ and hypersensitivity (Benaim et 
al.), 481 

Sulfonamides, drug eruption from, 86 ( Abst.) 

Summer hay fever and asthma, prophylaxis 
of, 18 (Abst.) 

Sweating, studies of. VI. On urticariogenic 
properties of human sweat, 3 
( Abst. ) 

Symposium on role of formed elements of 
blood in allergy and hypersensi- 
tivity (Chase et al.), 219 

Syphilis, secondary mucocutaneous, penicillin 
treatment of, in hypersensitive 
patient, use of cortisone during, 
20 (Abst.) 
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Teldrin Spansule, treatment of allergic con- 
ditions with, 16 ( Abst.) 
Terramycin, reactions to, control studies of, 
23 (Abst.) 
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Theophylline with ethylenediamine, effect of, 
on cerebral hemodynamics in 
presence of cardiac failure with 
and without Cheyne-Stokes res- 
piration, 28 (Abst.) 

Thromboembolic complications from cortisone 
therapy, 29 (Abst.) 

Thyroid hormone level in blood, effect of 
epinephrine on, 11 (Abst.) 

Timothy pollen extracts, highly concentrated, 
preparation of, by increasing 
concentration of extraction 
(Hampton et al.), 16 

Transfusion reactions, allergic and pyrogenic 
antihistaminies for, 91 (Abst.) 

nonhemolytic, antihistaminie drugs in 
treatment of, 91 ( Abst.) 

Tree pollen oils, dermatitis venenata from 
(Lovell et al.) (Abst., 89); 408 

Trees, pollen counts of, in Toronto, Canada 
(Collins-Williams and _ Best), 
464 

Tributyrin, reaction to (Essellier et al.), 105 

Triolein, reaction to (Essellier et al.), 108 

Tripalmitin, reaction to (Essellier et al.), 
108 

Tromexan therapy, control of, 6 (Abst.) 

Trypan blue, effect of compound 48/80 on 

localization of (Feinberg and 

Sternberger), 176 
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rides, cutaneous reactivity to de- 
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fractions, antibody titers and 
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in testing BCG-vaccinated sub- 
jects, 56 (Abst.) 
reaction in skin windows in man, cytology 
of, 40 (Abst.) 
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of, studies on, 58 (Abst.) 
of tuberculous patients on Isoniazid ther- 
apy, 56 (Abst.) 
sensitivity in guinea pigs, influence of 
streptococcal toxin on develop- 
ment of, 40 (Abst.) 
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cinated persons, comparison of, 
79 (Abst.) 
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Tuberculin, comparison between, 
55 (Abst.) 

Tuberculous rabbits, sera of, comparisort of 
leukocyte lysis with certain im- 
munologie phenomena in, 39 
( Abst.) 


Tubereculin 
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colitis, ACTH and cortisone in 
treatment of, 30 ( Abst.) 
Undergraduate medical education in allergy 
(Sheldon’s presidential address, 
American Academy of Allergy, 
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Urinary and vaginal symptoms followi 
pollen injections, 65 (Abst.) ~~ 
corticoid excretion, effect of nonspecifie | 
therapy on (Rose et al.),2 © 
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and incidence of — 


subacute chronic, low 


dermographism in, 36 ( Abst.) «7 
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Vaginal and urinary symptoms following pol- 

len injections, 65 (Abst.) 
cream, Loffler’s syndrome following use of, 

24 (Abst.) 

Vascular reactivity, effect of cortisone on, 
63 (Abst.) 

Vegetable oils, allergens in (Essellier et al.), 
107 

Vernal conjunctivitis, 77 (Abst.) 

Vibazine, new antihistamine, clinical evalua- 
tion of (Gaillard), 373 

Virus, non-infective, reactivation of, in corti- 
sone-injected host, 78 ( Abst.) 

Vital capacity in asthma (Roy et al.), 490 
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Wasp and bee stings, allergic reactions to, 
24 (Abst.) 

Waterless hand cleaners, dermatitis from, 21 

( Abst. ) 

acid-fast bacilli, sensitization of 

guinea pigs to Micrococcus pyo- 

genes var. aureus in presence of, 

59 (Abst.) 

mold counts in Toronto, cor- 

relation between (Collins-Wil- 

liams and Best), +70 

pollen counts and, correlation between (Col- 
lins-Williams and Best), 462 
role of, in hay fever problem (Dingle), 

298 

Weeds, pollen counts of, in Toronto, Canada 
(Collins-Williams and_ Best), 
466 

Wool, allergenic factor in atopic dermatitis, 
35 (Abst.) 
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Xanthine compound, Parephyllin, cerebral 
hemodynamic response to, 29 
(Abst. ) 
X-rays, effect of, on experimentally produced 
acute contact dermatitis, 69 
( Abst.) 


Z 


Zooea larvae of one of porcelain crabs, 
pruritus produced by, 2 
( Abst. ) 

Zoris, allergic eczematous contact-type derma- 


titis due to, 37 ( Abst.) 








